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jS’ 4J2 jA>*A ^JaJl (j 

\MV lOjjj 4jcJaJl 

Y * * 0 y \ j 4 C-» j j-o : 4-ollli 4j^JaJl 






£ ^ll) ,1a..* ^ I llj oIa~JU1Ij ^ ^JbsJl ^jlj j* ji J {S ^* J - 

_ ^aJLkJI jJl j £ jll <^L>o1 jjJL* $ (^^aJLJl C-*>*JL) J yi\ y JI 

4a«JLJIj ^jJLaJI 4_Lj£ jij^ ji ^ 4-*-*L>- SLl^I 

4-jjjdl 4 jJJ| ^^5 j-hAP $^jJL*Jl ^>jU 4-JjjJl <L**j 31^S/ I j ^ ft P 

. viJUJl ^lUJl ^jJLp- iLaJilSl J-sAPj CoyhUJl <_y 

j^rII jjX<»j 4 ^rij^ - jJl jS'jll vl^-L : 6^1 trtfrj - 

. 0 ytUll _ 4-5 jJL)I oUIjJlU 

. 4-^>jj#S/I 5jl>ki1I c-»1j\ jJ! - L-> jJ 4 juL»- ^y Sli^I 1 LJU> ^JJ 9 ? - 

_ Ij3 _ 4 j jP 4 ( 1)1 j>- 4jc*t>- 4 ^jJL*Jl ^cjjIj >Ji ^ m I JL^Ia — 

. uut 

— LLrJI oLI jJLLI ^ 5 , . lat ll JLfrxll d>l>oI yX* ! yjj — jU^P^P ^jJJb — 

• criJ^ 

. i y i ^JLxS* . — 

. <J y* c L-J ji — (^Jlil SJUrj X>IjU**jJ d)Ua-i \ gil IjP _ ijP ^ jiA _ 

. j. r »lo 4 jcoI>- ^y ^Ll^I ! ^P . j jlj^j _ 

. 4j jJ L£ y ^y ill-*! ! Jjj (1)1 j>- - 

. 4j jJl»i jJ 4x>®L>- y ! ^muLi lyt _ 

. (J ji* 4 jLaP — d)3jSfl ! jIJLam* >,L<u« JL^-1 _ 

c— jIj^^JI _ l— j I tLyxij L _ 4 « a **> J\ 4wlj^l 4 cj L « p lj^Ji 1 n.t . oJLii jjj « t __ 


0 



aJlIaJI ^Uw^lSNl J J jjl j-mOP ! ^ cJJjit - 

* <j~dJ^ - lS ^ r* M** <_** oLms»Ij^JI sill^t : jjji-ii Jij? <Jj{* “ 

. £L>JL _ ofi^J 4 aX>JJ! (FNRS) O^JLl iji jJl 5 — -jl! : ytf 4*jjd _ 

. L Jy - ^^*1*31 d)t>- - 

* y* — 4 l z** , j ^3 1 pi*3l 1 Ll^wwjjjj . ^ Ujl* — 

_ 4 «A & M» a*^L>- 4 eJaJl ^ iJLJMl j*~ i • c ^3j *1 - 

.JL&^SlI SJbai ol^l 

5 JL>«lll ol' V jjl - ijy^jSL^jj 4-*^*t>- 4 ^ j-L*J! ^-jjlj > L^ajb - 

.5X^1 

. <j ^1* 4 _ 0^3^ j*?Jt l/ • Jt* - 

• - (College de France) ^1 j ji : J^w» _ 

* j ** AjwUf ^ — 

.jjj* 4 6 ybUJI ^ aJ ytJl oUjjJJ ^r— >• - 

. l^*>Jb - ^LJ a**U- iliw-I I ^1U j-jjj - 

. i J jjL~SjI - 4_JaJl jx^jll3 J*ijj I _ 

• o~iJ^i - y^3* oUIjJlU ^yLJaill JLf*ll ^ ty m SA : jtfU- JUib _ 

• A*^*l>- ^y* oSll*«i I ji - 

. - UUJl oL-ljjJJ L5 iJai!l <_y jjA- : jU- _ 

. oJu>»iil c->LW^3l - sj jl* ax*U- ^ i^d«p - 


n 





:^l J Jij 

^ h yL.^JUl otjaLi-| 4 ^ jJLJl aJLS’ i oL-^LjJl \ ^ jU V jju . £ «. 

. OjjJl ^ jJL>Jl ap ^4 <L^> jil pL*Jl ^ >.. ‘ . 1 Ij i L-J j$ - 4 oLs^LjJl 

. (*t) 4 jc*L^ ^3 SIi—jI ! JLI — 

. aJLJlII ajcoI^-I 4 «L*jli$JI aJS' 4 I »^ll j^UJl JLp . £ _ 

.oUUl U.LU c^Lj-AJI p-i 41! /J. .*_ 

. aJLJJI ajcaU*-! 44—x JC-^ il 4-iS^ jl^p Uip _ 

. pJLdl vjuL-^ Lj o^li«4l ! ||jlp .1 «. 

t ^J f » J Jl JLJl ^ oLj-kJl j*— i : gLjf J . a _ 

• jLJ — 

. oUJJI 4A4lflL-l cc^l^S/t aJS i LiijjcU ♦ OMl ^JJ 9 ? • * - 
. aJLJLII 4a«U^I c cjLJI ^JLp _ 4>«..la)l p jJLaJI \ ^jl*./ill ^jjJl cjSy4 . £ _ 

. L*J ji _ ^LaLi 4 4-ij^jl ^ ^A ^jJUj ^1 ^*-Jg I ^1 J* ^ _ 


V 




cA 


JjSli 

dJLUil j*ip 


T Y Jlilj (^w Lij 4 — «l*Ji 4_^oJJsli 

T T 4_-^ jA\LJr iJS 

YY ip yjt jil ^ja ^j&UJl p_*Jill i^ y J j>- oUa>-^La 

To j jijjA dJUUJI pip ^ 4aJju> _ \ 

0^ tlnrf J vliUJl pip - T 

£ V OjJ jja ( j^^j jjLp j ^lill 

^Jl dJUUll pip ^ ^I^JI oL>: « Y 

*\o Li./> ^ j ^ 

Wr JLib ^/^H\ J ciJUUll fip _ i 

v— > jjil ^ ^JLLaJI pip - o 

C^JJ - (Sjr* 0jjA!>\ ^ 

nv jij^i 4 -^lji Lii>ii _ i 


T *\Y ^ jj* <Sjr* 

m .j jU j 

Y* 0 T L< J ji» <^_»>- 

i *r. 


i-^l (V-U - v 

4;>_^*Jl i_5* jJUl ii*j[ _ A 

jj-JJjS/I Cj\jj}aj _ ^ 







p'j>- ^ jJu* 2j) 


Jl. < cwk JL?*t c-jL-jM ^JLp j ^IjlpVi _ ^ * 

. ... j * J ^-1 — ^ \ 

c^JbJl JJ>dl i^ljdl JJUdl. \ Y 

JLilj (^JL ij ^IJLpSH 4jjJai j JJL>*l!l 

oU^L^Jl 4 j*./all ^ oIJl»jl>vJ! _ \Y* 

kL*<lj ^hL«i)j vJ^Hsla^vJlI |j jL*j 

^ <_riJ.K U 

jj^LjO jij*? (Sj^* p JLp ^1 4*xJkJLgJl ! Ll->lilill ^JLp _ \ o 

<_•* jjJl oL^L^Jl - \ 1 

L Ja^tji\ Ojja! I ^ 

4-ojjLi ^jK d)l>- ^yLw^j-Jtl p Ip — \ V 

^ l^jL« cJ ^1p _ \ A 

^ JL*^^ till p.Lp _ \ ^ 

. I <J l 5^ p- lp otjb _ Y * 

Juib JLii^VI _ Y \ 





^JUJI »>JLl 

SU-I ^ jIp — *L*-SOl _ 4il2i)l 

* y >- ^ jJ-s^j) 


J-j* jJUji j 4Joll _ YY 

JISL. ajjJjI Lil^JjLl . Yr 

tml^ 3 « Y ^ 

(jl jii £jj*r 4— _ Yg 

jJLa jxll ^ 4*^*Jl *L*^5Ll JL5 i^#I . Yl 

- £lSu J^l V Wl - Yv 

c-j jjJl ^ o.j*^ ^*^'1 jjfc - Y A 

jlSl>- JUb ^Jau^jJl l)jja!I l)^>- 

3j^\ J oL^jil . Y<\ 
c5 k*->jJl 

AxJ ^5»- d)L>- ^ j. l*)l v J* y *ja~ - T * 

ci M* Cr^- y^ £r>^ i>° 

C^-I^l 

L r*-> L -f^' 




2_4L»Jl 4—ajLalt 


^9 Aj \£a IJl>-T 4 jJLp j jiil ^9 A9 jju* jjlJl ££jL> c5^J oi JlLa 

^jjJl ^ ^JLaJI ^jy J jdauiLi ^ i lj*y,zl\ aamJj) ^jA cJLdl 

4 jjXjjS jlj-P jJ-O .JiVl <J-P <Jj-sA 9 jt p. ^ L *JJJ 

olil jjLlB l^J C *l » « * a^Ii ^ (r> «jl^Sfl» Ijl p-L*Jl ^ |» 4 * ^a « I 

jJ M a j j j +0 Al**lj3 j-IpI Jui % $&yjyA jl. ji^Nl ^.daJl Ul HoLJLlaJlj 

^ujjLj £$IJ j JbJ i^jJLffJl jjJajJ aJL^)II 4-J^jLJI A^-jJU| |1La^» 

(5 J-* - p-LuJl {j* IjJailj ^1 cLL-i%iJl ( j£i . -L*JUJl 

^3 lll^ ^ jl |HkAAl]l ^3 l*3j t ^ AJ »XaI| 

. ajjL**i* t*5b c— J a-jaJUJI iljil ^ c-»!>Ua! 1 jL jjSUill 4 ijj jJI 

<1)1 . a^jIij ItLjjl Jj jS/1 - JiVl a^LjJI - ^ jLJl ja ja 4^1« 4 cfJUUil jJIaj 

4 ^jJl il JLul <Jp ^9 OJIpJII o*>L>aI jt ^-J <Jp ^^LaJl £^kl a jj jJ> 

^ja aJU Lw \jj: Utj*^ «dJLLJl |J-p Iju l*U . IJL* a51jj j^jcl 

Ls^U- j (Delambre) J - r JLj3 j (Caussin dc Perceval) JUL -* ^ ^ JtLal jjil 

jjill jJaJl jil) ia^jJl j^ojJ) j <Ljjjdl oLLJLallj p jJL«Jl ^jjIJ jA ^jJL* (♦) 

.ySy <^»U- j ( ^L Jl 

. ( j-xjli V jj 4> oLnJl OJLill aJlA ^li 

l) y* _i Ojiil l«l> OjjJl LjjjjI ^y jJL& <1) yJl yil ao^JUII yk (\) 

■ (^^40 • • ■ ‘ jr^y {ja .«jiydl 

<—> jz£\\ ^-LaJI ijU jJ\ jJLiJI* j^+jcj .1 ,/aAt U5 i ^jydL pJLiJl j^ycJi UL^> (T) 

.dili y 'jJj ciJUjJL 

.out (\) fij <r) 


\r 




(j jk 11 {ja j* *klp jS* Jp U^aiSI HI IJLa 4 (J. J. Sedillot) ^ ^ 

• ^ m*P ^umllll 

C jju jl (1) jjJl ciliS jjf' fcJLnj L-J Sj j-v? C* * « 1 L* J 

^ydl a^LJUII 4-xjJiilj <LUiS/l kwJUjjJl <kJLillj . io~~iSI j <s/)l j>% i) 

^jjJl ^JLaJI ^Ui^I c I ^*5^ Lc^i ijjj Lji 1*J3 a^jIiJI ^ jJLaJI cJapl c L^l* ojl! J» 

C« \a •m) 4jL«JLl)1 oJLa ^ UL>*~Jlj . Li^-N c[j\j*lJ> £ja */7 1 jl J*j Jjl <Jl >- ja <La 

lOUJjII 4-«j|j3 ^jP f-Llw.l.oVl <1)1^4 V L JLxj |i ■..:>*-> kdjjp^fl J.^avll k*1j3 

aJLp UjSJ ^HJl ^yu-JLdl ttoUJUl <k*ljj ^jjlill 5-^1 j3® ^ ^<LjyJl 

(jjjJiJl ^JLuJi ^cjjLj <U>Ij 3 Lpjic* 1 JL> J j-Jl» <oblS 4 \l)lSHl IJLa j»*P ^3 

^ 4jL>- ^jjJl ^JLkJI JLdj ciULiJl ®JLjJ (^LpjJLlI® <L$->-y!l ( j^l . J_*i j s ^ 2 t IS j£- 
. <J! | Jbljo d)LS d£>-jjil Jp 4-^yL j Jl <1)IS^ Ui^j <* jJl 

Jj A^S/I ^jA 4-JtlJl i>-jjdl y vZj\JAja Jp ^Idl IIa 3 jS*-J ^1 

( Sy steme du monde) ^lUJl ^Uxi JjL* S^jLa LUj^ 4jI$jJI Jl ajIjlJI ^ J *1 y 
iiJSUxJl cj IpLaII cJtf 1*4*3 4 t ^*i>’ ^yoitJ 4j<uJl y 4 Aj| . (Pierre Duhem) j3 

^ill S 3 111 ajJLsaj ^ jJ |JLmJl ^^LaJ Aipliai^L ^1 4 ^ jJLuJl 

4 c^jJLmJD (jjjjJl sjlap Ja>* UL^Jl <-^l « ^ 

J^JL) 4 d)t jl 4 JLfrll ^ jJLiJl U C.lad^ l)lj>> jJl»J| ^ ^jj d)l ^laT.Mit 

jUj 4 J :: L:ll j 4jj>clil V^M>- ^4 J-Aj i (J^ji 4 AjjJalS^ 4 ^JLnJlj ! LImJJa IaJlP 4 \a 

‘i- ~ • a *-"l I ^J^mJ JUi3 4 aJLjIaJI 6*XA 1 ....-*- ^ ^aII jJLJI Ut • ^JLp ^o l»Jl J ytll 

^jLJ AjjJtJ Jl 6Ji^ (JjLxjIjT 03 I L* UU j . aJLI jJl SjUa^-1 jIjT 4-J 

^3 ^ L«j>- 4jjJLi31 IJla olS' j . ?\ j<mJI Jp jJLp ^L-Jl d) j^JJ SJjI#JI vllljj ^jl)jJl ^JbJl 
US’ . L^LaJL>- ^ (1)HjlpLi 4 jLJtU- cUyg L* ISI ^JLpI jill a^jLJI <LJLJl ^1 Jill yA ju 
JL^ja. 44? Jp V 5^-^S’ ol jjLa JJ 4Aj jlil* ji»-l U>-lj y* oL jLJll 6 -La Oil 

Ol ^lzJl oJLA Jy* jl ■ l^SIjij 1 Jp Ubl Jj 4 S • • - • ^ 1 ^ 1( jL j ^j llJl oJlA jmmJL 

jjjJl^waJ ^jSCUJl ^^aiJl ji 4 _ (Carra de Vaux) y j 3 IjlS' CjO ^1 ^ ijJdUJl 

• f J ( B * Boncompagni) ^L. jSIJjj . c-»j (G. Libri) 1 ^ t JiJl ( 0 

. (I. L. Heiberg) ^-jU . J . I j (M. Crutz) 

aJLJU (jw- jj i 4 *jjaS\ 0L3IJI ^jjIj ijlJmIj ^jl ij (0) 

J-^S/I q s> *y- y y*j 4 ( ^ c S jl>- jJl oLI y jA \ cjjjS) \ ^ l-j jaJ I -Up ^ jJLaJl 

Entre arithmetique et algebre: Recherches sur Vhistoire des mathematiques arabes (Paris: : yd I 

Les Belles lettres, 1984). 



ja - aj ^JJl - (P. Tannery) gyb . ^ *Jj y*ll £jjil ^lj - ^ ^kll 

(O. Neugebauer) jjfry .1 *JJ jLit (jJi \j ^yd I IJ La aIja- ^All JbJL>«ijl JJ <l)t 
jJLLm^]! . SJLJUJl oJLa £a ^JcloII (J& ^ jJL*Jl £jy* (J^J * Jbu L*J 

tJjbU Silica -LJ^jLj i^jlc j^J! cj\j 4 (A. Von Humboldt) ojJ^> j jj 

SjJtiL^a ^LD! ^ »t Jp fL*JL*JI ^Jlp jt — I^jIj — 
^wL-w^ . 1 . Jj (F. Woepcke) 4 _*_£jj . cj ^ $ ■ .4 jS JU . Ljj-hJI ^ jJLmJI ^jjLlJ 
(Nallino) j-JU J-J JL-*-> La 1„.«, t sl * .p c—m-jjJ j-JUUI (L. A. Sedillot) 
(Karpinsky) cr $L~^jjLS' j (Ruska) L5 L-» jjj (Suter) ^ j (Wiedemann) jL-JUl jj 

\J 4 ^Jl ... (Nazif) ^Jsuj (Luckey) (Kraus) (Hirchberg) 

( jA jLlll iJLfJ JJLa 4 J ^1 £jl*J JJ 4 <1 ) I^aII IJLa oLmm^ {jA 4 

•</bUI 

43 jJC 4 ^ut ^LOj 4(J|CLmJI J^a ol jJLp j -La 4-*^l (jL-pS/l aJLa (1)1 

<_$Jb-J illj^Jj LUlJ Ijil . jt-LJl ^ UtJ^ j*-^l j^jLJ J-s<ait 

jjL£ (^yJl jJLJl . JJill ^ <1)S/I JJ oLti lyy 4|JLJl Uifl L^L^Sfl oljjl 
LmJL>- Ut^l jjA-jjlj ^Jl eLJLftJt JJLP ftJbnj L«J : L yLt J ^y\ |*JL*Jl L JL>-jj (1)15" La 

oljj 4 6 |11 p iLut »Lil£V J IaJLIL&j La 4 43 Lj J L* 4tfla^ 3 jJL>~ 

Lit jJc>- 4 aJ jS V Ja-A ^lil 4 S la*..* J y>- jjJaj ^JLp* ^ Lolj jtw?! Jjj 

. ^^*4il Jpj ^-Ull jlLJl £j* ^ cj\ jL^i-l J^l J^L»j LJJ 4 L .» . <,u i > j 


dj^La^J pJLJl jj L^aIJL^vI^I Ll^aji 4As^ 4 tjllp* 

Lj^T Ml 4 LlLp LjLjj j^L^ll flJLa (l)t jj - * ^ . 4j13IJUa1j 4jI jjJalJ 4 4jyLaj 

L»^>- ( 2^a oLaL^Ai^ll aJLa (J^IjCj vl ^-Jbj . 4 ^uj ijlij 4yUj^.il^<j LJLj-wk oLllS^ ^ j£ 
oLs^LjJl JLf ^ . ^jaJI |%JLJl Oj£j 4^*LiI vjLlS' <1)1 4 1 a 

ci^ |J-aJ1 -J C4j*JI |a-LJl C-RJ <1>J^ J^a 

^-Laj jJLaiII J va 4 11 ^j-43 . c5j^"^l j^Lail JJ o^^aJI 4 ( j^*JL ^ ^ a 1 1 j^p JlI 

3LpjS/1 ciili ^JLp JLlaJ V ^yJl L-^jlillj Ljl^JI jjJU-1 4 ^Ll® <_$ 4 (iiLDl 
. ^^JLlaJl dJLLJl p±*i JbjJLl J^JLlJl j yfiH (JljP JJ aIJaIj LJJ 4u««>>(3 CjLL^-Ij 

Js^u LfA^3 4 4^IaJ1 ^jLJ! Ja 4-^1 ciJJL L ^4 4JbjJ-l jIL^/1 IJLa 4 La j 
4 jlLls^ 4^<JLp jJU: 4 ^La JLJlj 4 ill j^-il j»Lat JL>Jl1 ^LmJJ Lj-JJ ji ^jlll (jJJLj ^ jZ~+A JJ 
Jbo 1^1 S ykUaJl aJLa ^ JLjJLsLl . bi^\ ji\ La^L-VI 6jLaJ-I i-3 c*^ SJL>- JA C->JLp 


. 4-.il jJL^ail (*l) 





lyl ^ 5jl>iJ j\ JiljjiJ jJalix j\ p laV.,4 j j jj* ^-lll jl oULSJ cJJUp a j^j 

— LL^l ^j-jLlll jx f^y ^y — <l)yj*^ lf 7 ^l* * AaAaaJj^ ^~»ip ^ Ad«*5 4?* jj a5 j^ aJL«jd! 
^Jlp p->^>- £• 4 -**xLIj a Jl)jX 4 A*«j3j l ^«JUJ| APj3 JLxj aJoJLJI Jx Axjp Jx 

If^J a jUa>“ jx j-pLp oUJUl j J ^spSfi AAil£ Aa*1p jJUj OJp IJl^A j . aJLM lLUj 
(J (31 (J-*^ J-J! J® l^ ™^ L^JmJ L«y j*j1j JjLxj clJL b . C J 4 <LjjxJl A-wJUl 

<jj . ( jyM '. j JLp (_£3l^-l Ju^iaII ^lix jJajI) aJbJb>- A« x JLp JjA>- Jl lib^-1 Jj 4 aJbJL>* 
ojdl j jji 4 L* y bJ jj <1)1 jx Jt> M |*JL*JlI AapL*i>-VI A-^ljjJl 

*UilVl y® o^f 1 *Jl£ ^-Jj jl JL5 diii jup . aJ^jLJI a5 j£-\ oJa y a^*>LxVI 

. J^-l tlUi Jl 4l2t.«.4 c*il5 a^JLp ol jlJ 4 ^jlyJlj 

. JLaj l*y O 4 jJxJl Jx JjS/l J>-l jil Ca.w^1» jJl A^**J| a JiA (1)1 
l$Jl jill ^jJl ^uluJl ^.wj L* jJLp 0 yllj ^JLp j*jja)I >Ia1p ^j L J aIj 

l*J jp Aaj^p oJl5 U LJIp 4 ajj& jb <y lff«>j i/ 

LsAjI JUaJ 4 pL.4^11 j jJLajJI ^ jlp j v—JaJi ^y LjJap-^j jJl SjAllaJl oJLa <1)1 . aJLx>S/1 
<J ja- jl#u La.y JIj^-mJI JLpI jt jjjJI olDjx <»iUS Jp jl^JLJ La.5 a-^LjJI ^jJLJI 
a-jLJI# ajla jJ jj! L^-xJLj ^yJl ap! . >ja ll jt yw^: Jl JL«^1 ax^U ajJLl^JI J jJaJl 

. ^IjlpSM AjjJsu ^y BAaL.^H 

^lij^/1 cjL?^ jJ 4eJl>-lj oJ ^y 1 jJD jt 4(jjjJl |%JLmJI ^ 4 j^^ll j^» cjL JLaJLa 

^y Lft-S* jl5 j^-ax ^y ^Jj oa-l yJl ajja oJl5j . j-mJI Jp oJbjJ-1 *2 jI>«jS/Ij 

AImJL 4-aI^j ^JIaJI (1)15 LaJLLP j . yA jJIjj a jjaliJlj jJLo j ^IjJco IjJ jJ* aJpU Jp 

JaXj ^LmaAXj ^j-Aj (1)15 — ^-xjiaJl Jj jJl jl ^ — A^axjLaJIj A_*^L>- 4^Vl 
(1)1 y>" ^ AojjJl ya AxJ |%JjcU (1)15 £»xbdl (1) jill j» £Ijhj! 4jLai>-L . a^j^JI Jl AdJy# 
AiLSi) AjJ V j 4 jAaX aJLftJ Jj 4— *jcJL1 AjJ Jbu |JLl ^ Lj j5 IJLmj 0>I>*1 IftjjJb AjJJl oJlA 
JLsAiVI J-f — j 4 J-3 JJ e^yj-jx jSi jjUx IJLSCaj . cJjUll J5 AxJ LoJi Aljca 
Jaj J^Lill J^*Jj Lk5 4 l jJjjV1 j Jw>JI jj lx 5 jJLnil AaaJUJ! j 51 jll jo j*xUl! 

^1 A3 ^\Joj! Li jp cjLxjUII jx j^pjj J^ *>^*5^1! j- - 4 cJl^ll I*Ip y 4 «Vj . p-L«JL*J1 

I»— Lwj lL1 aJLa^x j5 a^oJLkJ! jLa-*xS/1 ^a ^iijLaxjLaI! a JL a J^l . LJ J^JLx ol |^*mj 

! *^LiJ j a-L^JjJl ^jjjxj j^x (J y>- oIaJLlII c.*« 5 <^jl>wpl aJU^ax lx L^JLp 3ju 4 JaIiJIj 

^f*x ^. la ! I jjjJl cJ)j>*x i a jaLaJIj aJ^ j3 JaJ Jj^a> 4 J^^ ^ ajALaJl^ a j « /3 « 1 1 Jj^ |» dH^ 

oL jLJkl jx jll!! Ixl . . . (wJa-j J-a ^ llj d)l l jjjx# jJLx^j ^ jo 

^UoVl *L*Jl*Jl (1) jUi) 5bl cJiLi yJl AaxJLxJ! o^Lxi jllj AyL^il ^y J_>«_ij 
pJLxJl I Jla . A^Ubl 8 jajIx_4 aJ L^5 ajIx!.)»b.i«x! aJ i_*oSft jljJl jx 1 jujl>- L) jJ c^^plj 

^n 



cjISVjJU . oV y t <1)31 4 !»JU& o\S o j^op ^Lul Jp L^LJ ^UJl 

©LJLJl iS” j>- Lai ^ 4-h*JUJ! AJL^il <S*> j+juj 4 oJjbu 4 -*j AaJI 4— «_UJ| JlJLhII 

. JjUI y aJlp cllS^ Lr V Uj JaUl oAAi jl^iVl j 

ll^ 1 $ »?C |%-P j 4 L^>- j jH Jy y* L$J| 4-All I ^Ap j JJaJl <y Jl ©1 a ©LL d)| 

y»— JaJl yoj . 4-1 aA)I (1)1 4jt-l ( jJt yS/ 4 LsAjI £*j-*PjJ| 4-— wLuV 1 y» il 

^ c ^-!*£)l ( JLJl y <y- yAjV ^1 y >JI Jl yVl £*rj\ Lj* 

Jl L-$J j\ 4 yjjUl p l Jil- I Aa Jl 4 . (— . h>iJ IjjjjS/ 1 4-jUmj >VJ 

yJl ©y^ll JsLjljjJl* ^Jjl L$p- y . ^jjLdl 11 a y oLliSGl Jl (jLJlj ^j-LJl 

jjJaj ,5 1)1 ^JLaJI y>j 4 Au j*lp J^JLjj 4 4-J-J*>L)l aJLIAIaI y>j (j^y-ll jJjJI y> Aj>-jJ 

p-LJl Lr* (H^ u^i y 4 £*lP' u?J • j ^ OyJl y>- L^yJ I Ljjjl y 

yJ! IajVJI ol ^ yll jLipVL 1p-Jh <1)1 <1)j-> ^ jALp jllll 0 yll y If-Jb y-JVJl 
^UL^-j ui-»l>*jl Jl* t 4 -aJV-)I ^y LaJLdj ji^Sfl <A-*1 >«jS/I ol . <U^y)l y* IdV-Ul c—L 
Jl ©JLSluJl ill; j 4 oL-s^LjJl y (Jordan de Nemour) y d)bjy-j (Fibonacci) 
V 4 . . . oLysJl y (Theodoric de Freiberg) jyy y dJLjj 3 jA jl (Witelo) jJUj 
©1a Ol . ylj J.aLS’ tj]j y jjljjLl Jl £*-y ^ bj LajjJ jj-i; ol 
^ jJLaJI ^*j A->- jJ ^yJl oli^U! JLJl y 5^ jlJ j^il jLill Oj-^1 <11 jJI Jaj! j jJl 

oLliSLU AjLJI j Lip Vl L«1 .ui-^Lj 4^1LJl ^ ji»-Vl JL! ©AjLJI iJLIjj a^jaJI 
_ (jjlll pliJl I 1 a . jJt»p ^Ul o jd\ p~ l p ©■V^a^L JJliLl ^^3 4l^jUl 

^-a JLjj Lu«L*j cr^jj^\ oLLiS" y ^JL 4 IL^ajI Jl oIaJI ^a L jjJj Ia->-Ij l£L— ^ 
^ jUl oUlSL # j £j \ ja <Jl <— aJL ^a>«!j ^Ul (jllall ^j>- jil Jjt>- 4 jJlS' ^jjLJi 

<>« :r >waJl 43 yll «— >Lp ^y L^aJI olj^Uail C ^A>-1$' jliail JLlll 11 a d)J . <1LJI 
^j3 { _g»A ^LJl ^jjAJl t— 5 (jL-plj vilLdl ^1 p ^y <ply (Ji-4-pS/ 

yl Jl © ji yl y» j w ./ill y oLaLiII y (j\— ^>LjJl oLliS^j I^ai^JI j jmJL I 

(1) yju 1JLJI JUpVi JJ LpI y JLdl 11 a y4 d)l yuJJl y. OlS' dJUU . . . ^1 

. jySfl 4iLc» I— alL Jl jJLJl L15L» ^JLp ^L-Jl 

cillflJl j*JLp y jLS AjA^ <jl^a y JaJI (j)yJl j©-LJL A-i-l ^IVl d)Lt y ( j— Jj 
ApLo <jU 4lJJS y Jp Jj i3lApVl L^JaJ J l*yj aS'^J-I ^JLp y jJLJIpj 

y>-l d)l^4 y V 4 4AP d^>«-JL 4 43jJl ^j-a AjJ-4-) Aj A>« iJl I 1 a ^ 3 AjA^ Jp 

oLLUlU J^lj (J-4 .p1 < — l«-.:^l Jl Lj3j-aj is yll ©1a ^Al d)l . LJIp <JLM j-a I ^ ^ 
y jJaiJl o^LpI Jp LAj^ <^"L!^ 0 yJlj d) yJl viili L^i y yjl l^JLJl 

j»yll» Up 3 jj US' 4 j^jlill 1 *— <j y oa^ipI yJl JjJaJl yLAj yj oljj^piil 
4 -*t-JaJl Jp Li 4 j 4 fiUftJUJl H^jl® ^ Jjti* y» l>- J^JLj 4 l^I>w 9 y il j£ji>A 



d)l fjjjt , Jl pJL*Jl Jp d)t Vj . «^LJLxJl SjjjJU ^fljLa J£a t5 j^"l ^^aLI *L^t3Li!l 
4jblJn»l ^JLJI IJla LJLp L j-a j c^L-iSfl ajuLL ^aj (jjXJl ^UaJl 

AjI Ja*Ia Jl 4iLsiVb 4 A»»«*^Jlj Ajj-jJI AjblJLLal ^ LS^ aJUij V 1 j 

^JLaJL aJIj A3 jjo* J>-1 {y> 1 1 . v-jUJl ^ <L4^L*Vl SjLsa^-I oUJ ^ 

^ Jl Jl j+JLi J l 1 -La ^L>-j1 {j* -A-> ^ILa <l)jiL ^jJ 4^j-*J1 

C-oLp lil AjljjJaJ p-fi uL^j . . t <*j*j IJLaj 4jca| oJL^l j-4j aJLusJLl^^j J>JI 

(jl ^1 U? .*»! (^jJl jjjJl A--^lj L^j jJLJl ajLJ^jj a^^LhVI ajjjlLI LJL 

clla^j Jl *La>\ia 4 JfA-1 SjJj apIa^ 1 p-ljl ) « i*j jl c*«L 4 j| « a*aJL 

U?Ua>«Jl JLs^ jJ jl Aij -ill oJLa ^ <J J_>- 4-4 y£> 'jA 4*JLaLA p 1 « ll £3 j_2j C-Jlj La 

. L L ^i4 ajj^ k*A*y& o ^ jJLp <jli)l (1) jiil ^ £1 Jcol L> j LJL 

|% ^ I ^ L«1 ^jjJsJl A<*4i^.< ^ja)I ^cj j L J AA3 ^*^^1 1*^* 

Oj,m < c 5 ^l^)|l j 4 jamP ^LJl J ^Alll ^jU^aJI ^(jlli ^tL*A>- 

ApLaIII Jbu j-A 4 La^LuI ^j-4 viLljl La I JLkj LgJ JLaj <1)1j ciiiij 4 L£*«j9j A^a^L^tVl 43 Ld^Jl 

. A^JUJl 

^5 JioJu 4 AjLj (1)jL*J £j-s^ AlJ Oj^J L5^ 4-^ll^Jl 1i-A d)J 

AjJ . jJa-tfl ^ (J^ 1 LJ IfiP 1 j j-P ^^lll oLJJalll £* Lab>c*«Jl |%JLJl ^cjjL <AlS 

JLaJ . o jiajJl dJl^-j <Jl>*il IJLa ^3 J*3 {jA I2ila4 JLLj ^ <Jjl ^ S j* 4 ^1 jJl ^ 
c ^ j >,/a‘.ll (1) jiil Jll 4 p_S1 jl! cJlj La d-»L>oS/l a>wJu ^ jJl L^r jJl IJLa 
{ jfi l V 1 iJi^La l ^ .«. <xl -Vi j . JLLl (1) yJl ^4 If-Jj o^IaJLj 

c-i a1>.4 4 ^ 4 ! j jj-frf? Jj, y*i 4 ** —*• * - * 1 1*La jl>fc»^i/ Aiii>Jil <Jj. ^adl l 

evils' j-A Li v Lj^ g i ll Ja- Jl dj* 4^%.jJ j^l jlt)/l 

JJLfcJ AjsiiSfl djaica Aj<3 J4J 6jLip1 Jl pLJl Jl -Laj jl Lil^l JJilj . Jp- j4 

ji jJ ^ JL*J A-P^JL) j . Ajj^wJlj A^lJ^Ul 4 JI 3 I JLl^a^ Vj ./a i J A.^j JLiaJl j^LsaLI 

A-mLj JL>«aa4 p^jLJI (jl . (_$ I C^l^ljLLa^/L ^l O^jIp 4 (j\j»-s^Ls<!lI>“^!l 

. (l)j jill qA ijlyA Jl j>- 3 I JI 4 I Jp ^-LJl ^L)l^ (_5^ 1-jllS^ fL.1 

IJla Jla j . J*ji11 j-L>«JI d)l N 4(JjSfl <1)15^ lil a-^L>-j c jlJl 

k-^lp I JJ . Aibkll |JjJ1 oVlsf- ^ AjjL*i4 oLj t .«.^4 Jl Js<aj ^ji^ll A4^JL uL>«J! 

L>-L ^jaj . oLJ-lj ^j-L-» ajsJLcII lLUj a-^L-j [jj * Jl |JLJi J j^a* ^a ja«i 

J^p Jp ^ Aiil ji L JS' ^ ^<Sj^ 

oLl * * y h ll ^jA LpJLI^I LjI Jl I j-i*>l . 4 -jj^jj A <>w la >4 ^jlj <1)1 -Vj V aJ j+ *m 

J5 Sp|y ojfcfrl ‘ ^ * j^jJi ijl» ^Lutii o j^> tj j .t. i ^ l« * * *' /^yij 


\A 



ir* ^ a-lA- {j* fjij^- T tj^wg L^x p-l J^3 j-* J-^-3 

(J. Vuillemin) J^LLi . ^ jJCJLJL ^ Jl> N J-* j . L$-?-jL?- 

(1) jia . ^ j (E. Poulle) J jj . 1 j (H. Rouquette) cuSjj . _a j (G. Simon) j . £j 
^5wJL Uajl . (K.. Chemla) . ll j (C. Houzel) Jjy* . ^ j (S. Matton) 

(S. Rosenberg) jy-Jjjj . ^ j (C. Schmitz) ^ j (A. Von Hoa) j jJ . I 

c-jjLj . (B. Demaux) ^ j (M. Rebaudiere) j-^-o j^-d * f J (Paty) jLjj 

Sjl^JI ^1 I ^>-1 (_ a^>- ^J ij ■ a-*-*%J j-aJI til ^ j-saaJI IjJLaj JJl (C. Barbe) 
.^►•1 jilj oJlpIj oil? jJa>dl o ^xi! (A. Auger) a^-j! .1 




2LbJ 2ui^ 


£>a LJLX l^J V J . <ui A^i£ J jJ ^ J[ J-®**Jl lO-A I jldj ^JLIJ Oj V 

. AjI j5 JjIjI ^ LjLipL Lji oUa^Vl V «>«>■. J Jj & jlUJI 

^AjCj pJ {jAJ 4 JLilj (^JLi jJ OUJI OjUlL Vjt I J-J jl Jp 

oJLp ( yj» <Lp J- 4-*-Jl bH OJJi <-AlSCJl jJLsrf> Jl*J $ * ll I jJL> <1)1 jj-£j • * 

. <LP ^11 AamJ Uj 4 aJLmJLmJU jjP ft*l jUti ^t . > * »ii t CmaS* 1^4 

j $ Ajua> j ^ 4l*SjL£ f-l^-^S/l lIJLIj olJUli J^^Jl IJL* Jlaj Jp Ux>»Ji JL3j 
L|a 1 JJ iiUpVL t SJl>-!j ^LrfjJi* Jl V Ifl t^l^ {j* 1 l Aij j*j> p-Lk.w-1 

^yJl <Lp ^ 11 ii-s^ <1)U IJJ . Ul>- iijjjJLl cL»L>*jS/I £\ jaj oLcaLLl J j& 1 J-p 

. AiJildS- IwaJLa/1 j Aj j& <1)1 jjL AjUl^ j^a (JjLjj Aj jS {jA LjSLit (jt J**jJl iJlA If- 
^_5 dJL£ <1)1 ^JUl ^il j-m* J l i^jJL,\l A_-_3 J_d»» e-^jLjjJl 

4 Ail Vl . ^ull J ^ t ajjIaII p_pL> 4 oL-j jJl jil^j Lbs' al» J*£ t5^Jl jl t c^Lpj-^ ^il 

V J 4 (3j.a1mi Jaijdl *<JjUJl IfjV >!,*■.. m Axlilj . J^Ul JJ JaA3 A>-jIj V 4 JjUILj 

. If- ^U]| JJ jIa-^-4# ^1 yS jJl j J4 A-I a~*^ 4 dLt 

_ < 

L* j^-l ^JLiaij oL< jll^J oJju ^jillj 4 <waJjLI I*La La I ^iJl oL^ljjJl <1)J 

^^jUJl aJLlx! j-p cJLi J5 L!Lj ajL>-VI ^a ^ 4 aJ£jLJI ^L>*jS/I aJJ cJ-^> j 

JLd <1) j£-~a OjJlJjll jJjjJlJl IJLa <jt J • ^JL l »4<a dJLli Ifll^a^J <1)_^J 

i a-^jLAJl aJ L« » m\ ^ ^ Aaa^II ^lilwnl La I^J Alt^a ^1^1 ^5 

SJbJjJl olt ^Ja>»ll ^ jl 4 li>JL>- AiJjil SjjSLill ^-1 Jll ^ tAL.lS' j\ l yfclt ^cfJLi V j 

jlJ ji Lui j Sfurjj fjia: 4^jdi ^>JLl ^i Sjiq oj . Jesuit i^Jj oa^i ^i 

4<I^* jj A jj ^ oIJLaSII Jb-t UojI j-A 4 JwJl j A-*-«Jl ^ IJLa ol Lc 

<J jJaj . SJaL-I U ^^Laj JJj Ll*]J A^a«jJIj 4 AjIJU Aj ^ jJU La <1)1 J>al J-P 

j-^LL ^ jJli . ouLdl ijjj+e JLS'jjJ Jj 4C«.a ; -*> o jii4 iuIJ JU^pV L-^Lj V 4 ajIju 
^L*JJ Aa.4aLh.II 5 ^ ...1L> Aili- JJ ^jill <JJL)LJlI jLjS-V (£jjj+p -tj-i ^«ji>JlI 
|*-p jJI J-^ 4— ^j-iJI ^LoJLp oLamJLsj a-Ij^ i'j * jJl IjLa J«,^^- 

L. lil Jilj >w?jlj J-^-pl ^ jJl ol jjiaj J . AI5I4JI ^ j+ajjl\ 1^: jj jJ> 



. .il Al»l A*xj A^>- (J| jA j+p ll-l L x . 4A £ 4 £c^jU y j JZi\ 

‘J^l cj- 4 t/“^b ‘ J**tl\ Ja JJJIj C(»tA5Cll ^4 j-LU Jaa 3 ^-J ^cjjlllt IIaj 
^^L aJl 4 a^L^I <L>-jAjj t L^sut Aj| . jLjVl {ja ^^aJUxil ^UaII jI <1 ^LJl ^ Jjli-lj 
pl*-ll L3^L«^1 AflJ . A3^xll ^4 4 cL>*Jl^ ^j»^AJ| ^j- 4 V»»*JCMaJl 4 plxJl ^yA 

\y^yj cJjL ijS’UaJl J J+AAJ ^j 1 <J| ojidlj jL^Jl (J| jv-dlj JtAgJl 

bjjA Aju-/ -alAl»l <J-P jiLiJl ^J-P ^-$-o1p dj>o bjj-^j Ij-wiAj 

I jj-s^ AJ*I *LLS’lj ljUtidl 11 a {j* jl LlA Vj . ^LJl |*JLp a*J j 

VwJl^-l IIa 4-wkIj^ (1)1 V| . ^L*J LJJi (J| £_3Jb j~J>\j>- LmmJ L*Ijj 4 A3j-«*j 

A3 US' ( ^J*jLk*«fc4 f ^ 3 AA*Jj ^ — ' * ? g **^ 6^P3 J»^»« «<«■) JL3 ^t^jLll £yA (^^*>11 

jA A-^l jjJl dlA ^*bAt La Jjl d)| JJLJj £ aJ-A j-4 oJlj V A^aJLp ^*^1 J- 4 <*-£A^L) 

Ajj^icll cjIj^S/Ij jljiMj 4-LpjJI (_^t c a^-LxJI oLt 11a yfllij ^j-alill yS J jj yi~*\ 

J*y£}\ Olj.il t j-P tAoAjllj . A^tlO* L> j ^.oJL>Jki AlSil^ La f-l jI^-V La^IJLpI ^jJL ^^lll 
pli jl ^l*Jl (j^j^ jl a! |l jiil Jjjill *LapI it ol (J| SjLi^LI La L j-p Ju 
11 a ULllS'l LJ| 4^mJJL jlS* La Aia^-^la jj^a Jb V 111 $ ^Vl AXxJ tA^jj-nJL A^mJjJLo 

aJLSCo|j L^Joj j-4j ull ^-llj OL. l la yalL ^J-xaJI Loj-xJl oUl j-aj 4<jL>*il 

Jb 'b! j . A-HxJl Ll^ill ^^P ^^-Jj-liail u^LsflldVlj AJAJL j *.>xlD VLoI 4 1^1 an*/9 

j-^lj lj! V| ^ A-jJj-xJL A^«JLxJ| AjIiSOI ^3 4jb JL>- U 4jj3 *. ll ^1*4 ^jA 

. A-jUjJI (Ja 1-I (jLca ^ ^3 Alii ^jA JbjiL AijxJJl oljlgj! ( J& 

( jjjLju j\ oliL^JLiwaVL jixiil ciJLlS ja 4 Lwi jl ^ Jlj V JlS*! jJ>-I ( j^ajuj 
5^Lp| LJLp jlS’j 4 L dJjll L^JjLj ^yJl 4j^S/l ^ 4a-Lk-^S/L jt (wj^Jl 

JUp! Lr j£\ d ^Jl <jA ^-Iip J^i*- L«L:^I JLilj . iuj-xJl (JJ L^JLa) 

1 M La j . Jus^Vl ^ c» oUaxil oIa y> j*£ ^Jp J^i^>o < 1)1 aj? yb\ 

. Jl>ll I«Xa ^3 aJLpLuja (_^1j Lip (^AJl 0^)1] I JtaHw ^4 

Jup| ji La | jl>-l 4 ®v-3 jj# (J| Lj jJayjl <A^>cJ 4 4 j N L-^J jl N| 

d J^l : (jyiJjil J JW*^I 11 a AjjJidl il j Lf j . iajill l^ij J ipLkll 

jl JLj-X-%4 JLjW* JLS-I 4 J& — l yAjj& jAA 4 (J^A JL)Uj3 4 . <~J 

IaJL^L ^1 (p-L-^Vlj (jijLbJlj) oLl^JJjA^N I a 1 a ya JbJbJl jl dU^ (J| 4- fl . ^ l ^ (jl^l3 

J^- ^jUJI IJL^J ol ji l j& Mls^J UJI (jiyJl Iflsot ^ La jjii y* 

J* aS j~> l«-S” . oUJJl ^aIj ^t ^ o^jJL# t . " ‘C j li^-jlj l)I frlsf-j 

. olli>-^l*j JLdj {jA JlJj J3 la LJJ (jl jjk ji-T p-Ip-j 

(sf *l*Jl ^ SaIjaJI Jiji 


YY 



2U>jj 


jLli-l ^JjaJI liUUJt ^jlli \1a y oljb ll^l j JLil 

C-^w^t 4<pj^*jlt ^ JjSl J^iJl jliJl <S j?~* L%Sj . i~£LiJl oL>sJLla^al1 

c*Jj-^j <^>- 4 ^Ul o jJlII jLJI 4-i .^a . H aJL«Kjl 4 ijjjjJI ^JLaJl oJUl 

JL>«J IjXpj . iJbJLp- d)jji d^L>* L|^|JL>*JL~ lj j£jL* L^L>^ 1 la ./?,/> 

tJJUi Ca^j ^Jl wJUJi Ol>JJa-A 1 jJUUJl phu i-/?LM OjaJI olLjJa>JJ 

jjP jVl ol>» Hawaii oJla ^yaju . l) j jj 0 jJLp jSSl JlJ» ^1 4 j^oa1I 

JLiJj . <— JjJjiL U-L^ Jlj Li 4<JjJXi jM jt 

J| U U» 3Ll-SI1j i j~z£j £• 4iojjfl ^i!l oLliLJLI c-ot 

,<ju j£J oUlk^li jL^.i j* ou-Vi ^ jurti 

»l*JL«Jl oS/ 4 ^Ip JSLli <*»*£ ^ jl pj*u Jp J Jill j5T iU* o|i iJ^^j 

. 4ljjd-l JLU US’ ^ v.-S'l j £ Jl ^ jjyJiiVl 

Jp iu i ill OjaII C->U»jJa>JJ 4 jL jJl ^S3LJl ^LLwil 4 A jj JLoJ 

<U£Jl JkdJ {ja JL jJl Jailll \~j ji\ 0 iJLSdt a JL* JaiJ jS/ 4 ^ja JSw« 

UU <ajLjJ1 <»K jlJ JsAil <+Jt£ Jju£ Li ULaj . JjS/l 

. iij yw j-p 

UU i^LiJl tubui is' ^>1 0 jLp ^Jb iS' ojLp LaJL>JL* 1 JLilj 

.U.J15JI oyjl JjVi SjUJl f lo>w-N l>T 

L*ll4«Uw^l JUtli Jp il^/jJJ Ul>> oJL^bJll 4<^jl M Ili ft jLp Lit 

UU- ^ Jlj 4 OjaJI I ^|) Oijj ^«Jl < J S £jA Nju 

JLiJj . ^LuJUj ^Ja— Jl* ^LdNl <wJ>«d <jJJSj . Jwf 

*»— JLa-Jllj CJLmjSII JaJ1> ^jLaJI {jA Njb 4 .,<7 -LUj (^dLS' Ljul 

. OjaJI olla ^Ia>Jll JSljl ^JJ U^JJ^ 


tr 


cJlj l* OjLp J«jd 4^£ J>-1 <L^-Ij ^4 4 6 JJjJ> iMl* 

««JI >>JVI» oIjLp J1 4 r ~JL JLLl ^ dJUiSj .^^Jll ^-LJ! JLj. U-Lp 

. ^Ji . . . 4* ( jjiJip'yi i j*l** j 

^Jp Jjb- dJlS* Ujljj 4 ^ --“t jL— • Jp (JlA-l LaUaaj Jjl> dil> <«JlS' Ut 

Jjj oJlS^ 1*5^ 4S J >* ll jaj j J j>- j>«j i^JLl IJLa ij j£ s 

. jj^JlI <Jp o ^£11 oJu ^tUdl 5 jSb Jp LaJ 

(j^t 4 Ajj^liaJl l^olajJ IxJ <wJ jj ^ jJwjJl qA 4P j4^f J*T ^ j>«j jl jS^JJ dl v—*s£j 

cj jP-L L_^J ^lj| IJLfJ l *-*J ^ J^ijJl aJLA ^4. ~+JJ . L4JL4 1 *. I >/i l tfJUl jjjJl jlJLil L*_J 
V jJI - 1 c^JLlI 6 *L*p| J JL^Vl ^->ijJl ^- 4 ->J 1 JL^_aj . ijJL>«^Sfl 

. . . i J ^ Jt-i iJlill ^ L~> aJLj 4 jjupSfl 

J^JL) olf J l j-4 Cju« 6 jjfcli 4-i J J-U ol jj^ JLii 4 i>-^il ^JLp» J-^2J tat 

IjL>«j 4-iJjll iJUk jlSj . ^ ^ * 41 m« ^ JJ (^ill gJl jp « ^p v-ijjll Jbjj Jj^a 

cjy^jVl <Jp LoJLp ilj c _ 5 sJl OjjJl olt j]a>Jil <Jp *aj cJ jJl ^ 1 « Ua 4 j I ybLa 
J-P Jj-aJ-I pJL> ^ dU jj J . jj jj i-~>* ^4 La JJI (J J-^LI J Jj^La ^jI Lf-lS’ 

iJL^S/l AjJjjJl ^y> j-saJI jj-4 J-A>tlJl C-Jw> J J^a J-^-JL> ^>1 ^11 J^liJ 

UA4J ^1 SJbJbJl oli jk*A\ ^ 6 >4^4 ^ 4ci3jll It: f lS ^1 ol^LjJ^Nl 
^jjJl cr oJl J-p J^a^-I jJLxj LJLS' 4 luiifTI IjlXaj . 3jJL^ cj j ^ I^ JLp 

uri W) t)I d)ji 4^ilj^JLl jiil\ jjaJI (jl bLi— I 4 *j ^llapyi c C J— ^»S?1 

•C&rj*}* 


Yi 



dULaJl pit. ^ 






(jlill j jjjJl AjlfA JL* LjLdlll a S la •> U dJULJl p-L*J ^L^-IaV I 

jjh LlLil ©i*. ^L^jjhVL Ijuj ©Liil L* Jjlj <j- 4 L.ll c ^ j->*-fJl 

^yJl oLaJjll ^jlp c jJoill LlLill pip I jUi otl ^JL)! *l*JL>Jl ^Jp i c-ili-i 

^jlpj t Lg-ULJD cJLJ ^yJl oLnJij <w>Li-l JLpI ^11 ^JLp c jlJiil lx* c^-jlS 
. jJLp ^nLJl L* c.JL>w< ^yJl LL*jJl aLpjS/l 

ilL ~a ji tl l)1 <j4 Cr >tstf r 1 ^ ^IaII pJL*J LS" p-«JiJl lJu ^ y £l~» 

^5 ^ Lis' jL^Vl jjA*j ^ ^1 ‘£*l>3l cA* * 

La>« 1I LSiiJl oWjHm<MI ^ylisai { j^ju Ubt IjJoJLit ^1 t <j^p yjs ji! 

jji oL^Sfl ^iSl ^y Jjj v— * j Lp c ■» >ISj t ^yd>Al a ^> ^ > fc jz . 1 1 >^ 1^ ^ 1^ 

• «a>-L j Lcdl La I ^LJl 


pip* «L)JUJl pip* : <jo* 1 la *a * t c JXJL iL^JLaJl oLijJlJl Jl jlJL 
JbJbJI ^^<1 — j icfJUS J1 ajLc»)/L . iyj pip* ^t pJp»j t«(5jU^Jl jIjlII 

caJUjJI «kanon» Lis' * i^l \ J» J*pVl L-#jU Lis' 4«^jJl* _* LSUiJl c_^Si! ^ 

<jP yu OJjLa t iw^SI j^Jl olS’ ji- Jj|JL>- olp ^ c_uSJl aJLa <1) j&j LaJllP ciUS j 


L*— iJ pLp ^Jda^A ^ gu j^c-j 


Vi." 


- u ij^ji oLi j-UJ j_l!i jl^aIi jjjLij ( ^ jji* _ ^juii * * ~ >« . n gi ^ (t) 

,;y.yi 

. J» J_il ,_sjJj J^aill IJl* ^li 


Yo 



. 0> Jj|jb- Jp hjz>A\ dULUl oliJj, 

<+SS C-J15” {_?*>- ^ 4 ciLLaJl ^Jp ^ a \^c^j » t l^i^S L tJS cJl£ 

I*1p® ' j^y*j l$x# p^*> ct^} 

*j»j->«jJI ^JLpfl o jLp j . . c ^.^>r si.11> 4 *^j->»jJI apLl*p* 4*^^>«-l 1I j*L$Cj>4 

. ^ ^aXCLjJI oLvIjjJli L«j> p-jpxiiilj dJULaJl |*J1 p U^jI JpftJLi] cuIajcl^I 

^ j>- <Jp il^JlU J>.o .id * J jt 6la 4 i ^a 4 l)NI L®I 

^-*^1 4 jLm 4( 1 ^ A Onl fT (jkL L >. »J 4 A M l J ^ U fr j ^ «/9.4 ^« « ^> ^jLtaUll 

jjJIj ^jlll 0j^» >,/flil jfcL^-Sfl l»t . j^lll c5^dJ A^>J J J>- jjJb 4 L*>«ll1 ^ 

.jUSSfl ^51^53! J^ 

<Jp aJ^jUU v 5'1^5' t c-^S" LJLS' 4 aJ^jUI A-^ijjJl eJLm ^ 4 LiS3 j 

.^LOll iiJLliJl *Up XP ciilS Jp jlJUJI ^ US’ 4 f U JSLio i jL-Jl ^Sfl 

JLju j JlL* JLa]| ^y.sS/1 3 j-“3l ^ I'jpJ A^jj-*Ji 4 *Jm> Jl>" jj C*jtSj 

( j-**ia! aJ| SI 4 1 jlj>- aj yu LljV j^JLIL Ji>- jlJIJLJI dJLfc jl>-I $ J-s^3j ^ jlJLaJ 

. a*I^jS/I i cjjjJI u oIa^ L 0-3 lLLIS Jbu 

JL^jj ( jJLidl 3 Lp^I cyL-^>- ^Uiil ip j-*-*? 4 *yj La 3 jjL# j 4 *1 ^it a.JLS' y* Jj 

j Ijf £jA d>lpy*P ^jjlm»] <3 j ^JtJl (Jl^N^aSflj A^aj^-JLll (Jlilpj^Jl 

ol jX3 c-w-w>“ (JjS/1 Jp v^I j^Jl ^^3 « t jls' J . a 3JL^> oi jXa (Jl A.» 4>^.t>.l| A •.,... H 


Albategnius, Al-Battani, sive Albatenii Opus Astronomicum : ^-fll jliJl cyliS’ Jaj\ ( \ ) 
(al-Zlj al-SabV), edition du texte arabe, traduction latine et commentaire par Carolo Alphonso 
Nallino, Publicazioni del Reale osservatorio di Brera in Milano, I-III, 3 vols. (Milano: 
Mediolani Insubrum, Prostat apud U. Hoeplium, 1899-1907), reimprime en 1 vol. (Hildesheim; 
New York: G. Olms, 1977), 

v JTlSCU y Si < ajJLaJI 4 ja*m1 I j^LSJ! {j* JUP jlPjJl jjl Ijt 

S ^Sli ^yjp AjcJa^« ! ( y5^jJl iLI jJL>) ^ r 4 0 JU 4 JI aJLmJI <aj£A-\ lJjLaj* Sjljj AiUl C-P 4 S J« ^ JLll 
. ^iLiJl J^xall ^ OljjS'JL* j 4AJtijJl aI&aDI t ( \ A ® "l - caJUxJI lJjIkII 

Diophante, Les Arithmetiques , vols. 3 et 4, : ^ iUS' J y>- JLil j ^JLi j aJUL* ^lDI (Y) 

edition et traduction du texte arabe par Roshdi Rashed, collection des universites de France 
(Paris: Les Belles lettres, 1984), vol. 3, pp. 99 - 102. 

Abu ‘Abd Allah Muhammad Ibn Ahmad al-Kuwarizmi, Liber mafatih ol-olum, Jal\ (T) 
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Mohammed Ibn Ahmed Ibn Jusof aUKatib al-Khowarezmi, edidit et indices adjecit G. Van 
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jt jJail 0-i>4 +y l)I t y> m 4 ^..Slall j+id 4*>-lL> j*\ jJaj IJL La j~ju l 4I*-Jl 

Jp ollll j£li oV jiS/lj oIpjjJL tikj ji’JiJj . 4jLs^UJI 

. ^ y*UaJl jLl JjS/l OiLdll Jp JaJL-^4 jJUl 0 - \) ^ij J£LiJl 

tLpjjJi JJ jiSf! £-p j-4 ^ O iJailllj col^ll Jit yt j-ft AB Jai-U 

aJLIj jl>- Jp 4 ^-Jl dJLLft j-* c—oj-SJlj A aJajliJI ^i 3^»- ^Ll <w*5J^Jl 
LaJUlp 4j) jJl aJLU Jl>- Jp B iklJl ^i 3 j->- tw^S* ^£]| (1) j£j j 4 £J*j Ujllp Lj jJl 
j 4 ftJLa J*3 L*lx ^jS/I 1a<j 4 

4 (L*jj SJL>-1 J 4i^ AjjpUflJl Cpl^t UmwUJ 4 Jl*)l 

4 ^Jl 4 * Bj A L« J JLp 4 JiSfl jp ^*^t ^-fc-4-JLll 

4 Lj^2j jfJt t 41*4 Jbuj . Sp-LpJ Jit jt^oj jiS/l <L>S/ 4 jJj £^*pjt <!>L£ ^£!l uIJl* ^+jajj 
• <Jy t ^ a £yx*tj i^j \r* {jM <_*• ® ®j a. 



0.\) f i J JXjJI 


l»««.)foi 4 *JL)I ^ 4 £a.~*~ 4 4^1 j£ll J> Cm oIp ybl jJail aJL* 4-3 1 C-JlS* 

^UaJ ^*JL)I JLij . jSlI Jp OjjJLpj <L)L*j LoJlP S-iJLP ol Jli JJ <L JL.ll 4JL**Jl 
^UaJ £• 4 jo Jujh 4*^1 j jlJU; ^b c^j J 4 I 1 II c) jJUl Jbu 4 iJL* ^LpS/I 

4^j^Jl dJLLi J-4 4-jtjXll 41ilill ( j-« C->lpj-«j£ 4 , 3 ^^ 4 Jj^.!Lnllj 4*iL«jJl • J + Jail 

j ^ ^ o j <U Aaj <jU mLm)L ^4.a11 1 ^ *3 jl>-^j jJl fL«*Jl j*i Jm/2jsj 

" ^ ^ 4 

^-j>jLij ( ^P SjLp ^ 4 ^-—llJl j jJiJl J4 A-iJUol jjJl p\ yi\ oliJ jj . (£ j^-ill 

. l^. iiLcll v-lil y»l jJiJI ^ (j^iJ! JjL- J yVl j jy>!l olijl J/ k«; 


rv 



j JLp c)b*J (^J 4^**Jl \ j£aj 


^Jp l L-j j£ Jm^SM ^y c5JJ! ^JOll jlJLoiSI IJl^- JL>-Sfl <— # yd I d> y^JLdl j*IpI jl£) 

(. O^j} (J P jj^JaJ ^L-l (^liaj ^y ^yJ-P (£jp**»A 

^jgXil ^<*^*lkJ olid I |^i oliS* 4 J . ^>JJ o jlpLaS* L5>r 

/ 0) ls>-V 4ip vioJbM 


^1 dUUJI jJpj^ :Sf jl 


Ju^l y* o jlll <_y iiJJl yd! JjSfl ciULiJI ^Jp ^j0y/£ cdl£ 

. aJLLmJ! jiU^l! ^J-p ^-^bdl (1) j-aJl a-JU jJl j^l . /a ll {£Juj* 

« a«jL jJI t ^^L*^aJl 1 Aki^ ^jS" 

3 JU jJI jiUall _ \ 

ciULJl |t-L &j 4 LJXD ^JLdJl ( yjd,L> 4 Ij J -*.aJ1b v^ULaJI |*_Lp " L?^ y* dr* 

•cr^kP 1 

^yk Oj&s (_£^L* J J •■^-* d^ **- A>c t^ ddlxi! |%Ap 

Jp ^1L*JlJ iiJL*<L*lll 4,0 . la‘^,1 4 <JLh 1I lJub ^y j-A yla— #jt j-jIj d)l . C^j>*j jj 

♦ li jjJLil LayS^ y* ^y* ^yJl iijlDl c j^jS/ 1 J y>- 4 _>-jJL«j 4«ySl a-^Lc c-»l ^ 

Lol . A... alij d) y^Jl ^Up y* j-o-SJl <JU£ L* ^llpj <■ j-4-SJl S ^ ^y* JjVl 4 jjLo-*-JI S jXJI 
Sj^LaJl a JL j>- jJl ^yh ^yJ! 4 j yL~*il AjyjjJl aS j3-Ij jlj«4-w»Nl |IIp y$J y»-idl t3j* |itp 

.<tfy£ ^Jl i^Gu V 5'^S' J5^J .ijU-Jl f lyrVi JUS' ^ i^LSill Jp 

. Slum c-fljsai s/ ^ V cr 11 5 l»^»> j 

■■UlL^fc^ 4 d) jSQJ d.« >Q ^ix> J J+fiLl jjp ci U d . l i |t-J-P |I-^ 


.* u jj) j Ji ‘ y~* • *Y <y (0 

Encyclopedic de Vision, 6 vols.j i O \ A OtJ^^LaJLl) \ f * _ \ W ^ *. ( \ A \ ^ 4 L*jj o»_Ja^. 
parus, l 41 ”* ed. (Leiden: E. J. Brill, I960-), vol. 1, pp. 538 - 540. 

Encyclopedic de Vision, vol. 6, pp. 358 - 360. : ^1 1 j^ill J jti* ^yj 

^JJi (^ ^£Y' /jk rrN jy^D s y dr dr ^ (°) 

* ^liil 4 Aljlill Ij^Jl 4yll^ ^ 1 Wit v^Jj^* dr* y dr* ^ “•* *\ 4yll5* <uij^ 

Otto Neugebauer, «An Arabic Version of Ptolemy’s Parapegma from the Phaseis,» Journal of 
the American Oriental Society, vol. 91, no. 4 (1971), p. 506. 


YA 



jjh a3JLa 01 . jlUl ciL-li ^ ( j& jJaJl { jJ**u 4aJLj^ <uj ja ^L^jl 

JJJ~ jJp SjolS 4 (jj^Ull ^ *^1 ^ JbJb^iU aJLIS ^t) Ajm» JLU ^SLi il^l 

^J>j j cSUflj^* aJoJ- ^ jiCJ! 015L- (J^j c A^-Lail ajjL^JI jjhljJoJl 

. L^-IS^ j <Jj!jl>- 

* |*-LJl ^ fjz* L5 j>- ^JLill clJULJi |tJ^ j lj JLa3 

ajl* Jl j_>- 4-s^U*- j c >»•>«! $ il ciL L L H |»JLp jLUl ^ jJl viJU L all ^JLp jjJai 

l. d */i * t J ftp ^i^il (_£kXJl ^la 4 i^LlI J**3 

Ab*» Ai* ^1 j->- Abti ^Jl AaJJL A*J La ( j>^*».Uaj (jL*-pi Of-l>j . 0 j3 

. i^Lil J_*j 

I JutJj L>- j-*ij LwjLl3lj A^-boa j£\ AjLjJj^ dJl£" ^JUl ^1 LmJI jA JJaj 

4 ^1xmm>i1I I <w^Jjl)L A*JjVl aulS^ JLi] . jJLp ^LmJI (j j,al 1 ^1>- Aj (jyt^^Ul <ju£Lll! 

VI . «, 4 . lla> 4 4liii)l l-*^! jy$> ^ 4 4-^1 ^S3l 4^tf j>- J ^>1 ^L^il ^5 

.a^i ysVi i> ^jSh ^i^li of 

SJLP ^ j A-Ju^S/l AI*J ^ LJU » j ^li\ 4 ciJjil jl ^Ixj 

4«*id (^JLil jjdJl (^r*^ ^i l l all |*JL p ^ jJl j-*i)l ^r* j^l * a-u^p ^L^ ji 

aJLLo o jJLp ^j- 4 JljLa c»aJ^ 4 Ait aLL*^ ^JLJ . oLs^LjJl ^jlJUV J j^Sfl 

4 A_s^LLl AjUsl>-^L« Um«> I ^-Jca A^AjLu^ (jL*-pI 4 4 ^ Ud j A-3 j& 

Jb>- ^7 V oLs^LjJl AaJ^ <j| . ^ j>-l UaJLl^a ^ A^jJLdJl A^JULfl! ^SLajJl LJL^o 

l !>LIi Vl O j£il ^aJLjJJI® aJU -1 Jl aJ jJ, L> V ^^JLkj jV jl ^ip ^ AiJU^ 

jjil! Aa*^mL^JI (_j jJoJl Cwl kift) i jLapV! La*a^* 1 Jj ajI jJj 

^ ^ i^L‘ ^jMl * ^jJbJl (iiLdl pJLp 4 ^J_P jJL«JLA^a A-jjI ^II j-a| jJaJl JJU 

. A ft la?: 4 Ajj^b olS * Jii j+~Jb (1)1 Aijl— ^ ,0/31 

• A-ijSjJl iLstfjS/1 {jA ^JLp ^-51 _ I I Al4jjJd ^^-^Jllaj c_5^aj 

4 Ajj>*lJL ^L^-l _ ^ ^ AjjJLwJbl Aj^jI jJl a5 jJ- 1 ijSl jil aS' j->«JLI v-3^Ll>“1 c Jl5' ^--JT _ 

^ j^JUl AuLlVl oliV-i>-Vl jlj^Sfl 4 ^^ jj 4- S o-S a JJ j-> ^zJl ^1 jJJU 

A-la— kI^j j! 4 J^l ^ll AdJll^ 5j^| jIa jj\ j$ A )a .*<1 JJ 4jj1~+a Aj j-5b ol5^ 4*^*5^ ^ 

^ olS^jJ-l eJut iajL^j 4-^L,^>- A ^ 3o j^cs jil yfcljJill JuL>»ll c JLllI 

« 4^51^ 1 6^A ^> ,dl^a LjLuk^tJ ^T < «>« > (J *- 1 - - ^ * 

n yC « J* I ^iaJl SLilU ^ A 1+&J j£i J 4 Ijl>- J5Llj 0^JL5S- Aijl> t)l 

^JLp ^J_P A-j-jjj^-lJl ^<3 »,j Jb^-Jb Ail S| 4A^h«fL^S/l a 5^L^ jLi cJLft-s^l ^J1 ULa_P 

JlS’ JJLj <1)1 : <Jj-aj il •-aJjII 1 JL* ^ aJLa 4 ^.1 ^ dJUJu *-*yL*-* j* j . aij^I^ 




(W_ \) J£dll 



( V Y _ \) ftj J5UJI 



oLwi^ jjill ^ILu! 8 «i ^ >* ^/i>uii< 

aJp c— t dJUS jJLkj bjj . i>jU— Jl otf jA-l 
. ihjL^u oLs^j^L J^S /1 

^ A~x»U.& ^oL^J jp Ai^*_> oJLpU j| 

O* <5-*^ U~Kh1 <jr^ 

jjIjJlII ^UaJj ^jjJLlII ^UaJ JL-d L*JdP 

.(Jui ^ ^) ^l>! 5*jUU 

35 Jl! O-jliM aL~JI s ^5ijdl ^Uaj JL^-lJ 
oUl ^jSlI ^ . (tY - S) ^“j JSdJt ^ 
. JLs^l jJl JL^JJ d~->- T Ua 2 : H ^ 
o^b aSV^ MAP 5 ji IjlII Jp M 
twd-dl^J JLpl jJl cO J^^il (J j>- 4 jjZ~*j> 

e^jli-4 A ^jSfl (_5* AjjJhllaJ! j£S I AP j+m <1)1 
iJLj-fJl ojLfc . P 0 ,a. t *aJ-\ ^ J 

aS j>~ JJbwJ L^*Ijl>iJl^| ^yJl A : .*t,x\ ^ H 

. AjybUail ^^^JtJl 

^3 1 a ■..««■. >.ll jjjJUJl dJLLi j*LiaJ JL>-IjJ 

JLs^l jjt j^sdJL)J . (c-^Y — \) p-3 J 

5U-Jtl) AJbbU S^IJLlI jfj* ^ Jjl T AkiJl 
M v-J* jXll il . CDF (^ >r JLki S/b 
c j_jjJLlJl dJLJLi ^ ft ~*.j 1 a j .«.,w a jJb ^_P 

aS"j>xj ^ « Q-lia | a j3b ^Jp i3j^O c C 

Oj-$b M j-£Jl A-S’ j_>- <1) . «U j 1 ~_* 
C ^ jxJLl ojljJl apj-*J 1 <1)1 Lo-i* . ... 4 

<1)1 . M ^la-x ^Jl AlT j>fcL! AAjlla^a 

t ji* JL1 ^jliM dJULtll ULfc j— *ij 

AL^Jj « W[ A«* Aftbwll 

c5 j-^UaJl jJl (j- 4 ^>L>- 

Aj ^a-««u L/ UbJI ji£\ JJL^ 

LoJllP ! ej^l jjdl Aj^lil ol jXU t-5 *j^aJl ^1 la ill 

A IP j-x (1) C P AklJl 


r* 



^3 j^Jl JLp-jj UJLIP 4 JjUUjj . J» AjjJfcUaJl *z£ j->- j 4 AjjljJl C AP 

j£S\ jl T <kiJ! ^ $ y>r jil JUpI jJLl J^la : » 4<l)llPj-«Jl jljlA A ^3-oJl 

. C ap M 

I AS j£ll 6 ^ptjJ \JuAm jS\ <~~S j £• c IJb>~ 0^4 iJl/k cilli ^Uaj jl 

— ^ ) J^-*Jl) ^^PjVl Jl j^l AP- jL>- CDF ( jA JJoj 0 jjb jblpl 

oLla Jl J j-s^ ji\ (j£+i 1a£* j ,T J y>~ Ajyb iS ^ *£j>*i* j] 4 ((^Y 

4<_£^lJtil 4£pi1) LL*Jl 4-^Slj^Jl ( J ^ Lit $3jUaP AJL^ jt <1*4^ 1 Ju>- aJLiL*j« 

iJ 4 O A la S: 11 ^ \*£jA CDF ^SJll Ap- jU- A-L*U- Ap-L j^3 4 ( Jp- jj 

J j>- Jj O J jp- 4 ^>Jb~ V y £ jll *S j>- ^lioijl jl J6}* ai£3 j T a l a 2:1 1 ^ jUpI jJl 
J it ***** aJL*^-I 6^La o| ♦ TE la *4^ ^3 O < > »j E (Jj-*.*® 

. 4jj31jlJ1 aS' jp*_U ^^-L-S/l t jlJl! ^4 a-^SLl* L^^lj 4iLpjVlj Aj^kJl ^fll 

bbi^l 4 4 — *~p»J d)t ^yi^i AJ 4 *U-*Jl ^ 4«-51^£)l £-spj il^^d I 

is-jl Jl>Sfl 4JJJII ^ Jlj^iVl :W1I J atlJJl JaJL-jJl 4^ 4^UjVl Jp 

.^IjjJl 4^kl A^ljjl oU^Jlj 4 jlkiS/l oU^Sf 

aJ 4 aJUjJI aaUL ( J-Laj aajj {j* Jit) LjJp- ^^L^aSi^ll llL^j Jxl 

j»UJl AjjJL^t j ^j-4 jiu^t aJI . ^ ^ijjjJl aJiJUL aJLs15 U- jJ 

LJjJi j j */a 3 ll oliLAl Vjt » ,a, 1 U > A-J •j-j> , Sll c-^ll^Jl c-j jjLxt 1 J_>- 

Jic I 4 I 4 0 Jb>-lj JS^ 4 lj £\ ^14 ^jJaLu J| (Jj^ll |»-^A ? § 4 ol. lawl Ia-j 

l ^ ^ 4 ^aJl S jS c^jC- L*-s^lj 4 uy*-A l^S jS A-jj jj>wS . j jt ^JUl jLSAl 

Otto Neugebauer, 7Vi^ Exact Sciences in Antiquity , 2 nd ed. (New York: Dover m mJ 1 a ;l (1) 
Publications, 1957), appendix 1; traduction fran 9 aise par P. Souffrin, Les Sciences exactes dans 
iantiquite (Arles: Actes Sud, 1990), pp. 239 - 255, 

. j.»Ua> Lf>- jlil A j^ . U f l l L-^l j£3\ Jj 3j ^ 

Claudius Ptolemaues, Le Livre des hypotheses: traduction fran 9 aise par N. Halma : JaA (V) 
de la premiere partie du livre I: Hypotheses et epoques des planetes de CL Ptolemee (Paris: Merlin, 
1820), et edition du texte grec de la premiere partie du livre I et traduction de l’allemand sur 
l’arabe du livre II par L. Nix, Claudii Ptolemai Opera qua extant omnia, vol. II: Opera 
Astronomica minora (Leipzig: Teubner, 1907), pp. 68 - 145, et Bernard Raphael Goldstein, «The 
Arabic Version of Ptolemy’s Planetary Hypotheses ,» reproduction of the entire arabic 
manuscript, which contains the second part of book I, and a partial english translation. 
Transactions of the American Philosophical Society (N.S.), vol. 57, part 4 (1967), pp. 3 - 55. 

. ^lall C-^ Lj ji I—* ^yll 4 { jfiu Ji IJL4J <L>k^jJ! jJl 1j Cui JLdJ 


r\ 



Jj * A*-pbj& 6 jiaj <4*rj $ yJ N Jliu . ^ jS/lj *lllj +\ j^Jlj jLJ I ol fS 4 

^yil aj^UI ^L-^S/I JlSLit <Ju& j J ij 4 LJLSlL! ^y^lL ®AJbjy# 

y i-JLN tfJUSj lcJ\£j£-\ 4-jiii^ ^yJl jjljJiJl LgJU-h ^y j j <!)t 

; H £-* yU olyS' (Jl < j^jS/IB |» ,»2 : i . yLJLU yL J-uUl (!) jX)1 

jj-sAIj y>» j : ^Uaj y£5j . Jll SJL>-jJl CL>\ j£li L Ja~uJ)l\ ^UallL jS Jb Ia iJlAj 4 y-S/l 

cii c5^ ^ UL* j . yj| jil £A Aj£JULa oljUa! L$Jl c j51 ^l! Ajiilit ol j5 UajI 

^LlalU JjLf JJLaIaJLa ^UaJ j Cjhj ^yJllA ^Uai yu jUUllI oJbJuiil Ajy«i)l y* £yj 

4 ^Uaj Ali^iaj > L i « ^ 4)! ^y»^*AUa.> (J^U- I * ^la A3 jp ^jJl 

^UjI J oULI 4 jL*j>- IJLp U-3 ' U...^ll ^jb y« Jil jU yaLolSVl i^LS* ^Jb y£J j 

yu^UIl Lu-lj SfyJ J^i ciJUl ^1^531 

L»li oLJl j£S\ f-liij»-lj ^yJ> j-a obit (waS'I y£JI ^3 uj>u 

*■*-*■! a— iJl (3 j j-*^ <Jy 

y^_) 4 A^jliyJl AxJJli latft (jbli 1«4 ^>a Ja-d>- 4 (j^ 4 -»«* 3 yA ^llbjj . (yyyJl^ 

(^JLl! JjVl 2 ll L*t L . J^->- ^y JiSll ^J-p ^yjijJl aLai^Ij jyfJaJ J-p 

* yaJ ^1 ^ j*-t 4 A*pliM 0 yhllaJl 0 JL 4 J (_£ jJai ci^ y^Z 

^y ^jJUSL^'b/l 0 y>-I ydl a j-lJI <y aJU ^JL c yj : » Uaj gy L-jbS* Jij jlaJ 
4 I^bsai I JLa ^y jyJLlaj >Ur1^.u . ^y^yJUbb gjj ^yi» AjIiS' yw? (^^^Lll ^1 jJl j yJl 
JajL>« jJl ( yju I jjJcaj a! «^a tf a J j!jl>. ^A^JLa 4 Ajjjalil ^kwiAil ya a j 4 (3*^ 
dJUfc J5 O yS'i JLaJ . Alulill v^t j^Jl jyffe (y>L^ J ^UoIiVl ^SllJ U-J 

Lj-ajl ^yJi ...^h ijjrf dJDi5 J 4 (jjJil JLa I — • yJl yv^JLaJl ^Jjj y* olijjll 

y*«4 o j y* aJL> ^J l (wj^CJl yA aJL^U*» Jl ajLsJNL 4^jJLi^-^Vl o j-^j 

! I» j * ^y^ 11 *** flA'l yjJ oJL&aJ yju o« >LS* lyS/ tj » * «^Jl A-XLJI AP j.a >»il 

^U.1 4 ^ill ykl^Jlj ^LSUJl jJL* coLj^lJI 4 qLL>1I 

^ J*}\ J ^llaJI i “iS J > dl S^^lt i^' JLillj i_jLS^j 


! ^lail ^yiall 4^)jjjJl I iyll£ y* ( Ja.a4 y y ll^Jl I -La ^ y>X ck* J* 

Regis Morelon, ((Fragment arabe du premier livre du Phaseis de Ptolemee,» Journal for the 
History of Arabic Science, vol. 5, nos. 1 - 2 (1981), pp. 3 - 14. 

y U^lJdl Uk±A.\ cUuUiil tiy£ oLk*ll Ail * 4 3^Lll JJ r* • Jly y ^jJLil ^iU (<0 
^!y j-A #> yjall |JLp <jLJ . AjjjJalllj AjJ ijJl AijJoJ jjC- DLyJl AjLJ . M— <*JUL^Jl 

. 4jjL«— uJl S yQJ 4-«ilj3 ^ yj ykl jlaJl 4 jLJ 1,1 . LIjaJJ 

c , ^)l A-JL> y AfU y ^JU- Jj j 1 i^Lil JJ Jllll <!) yJl y y jy y ^ ^ • ) 

t-ULli ^L-j! JLU ( j ^LSH y 3Jb*-j (^yjS/l jULa y <Ll ^J.1 2 ^11 jbllA j^LJll y yjj 

. i-J! JjJ* ^ jj JS’ y^lJl IfJiA: yil gj ^Ji 

rr 



^JLkil L ft-y.L n - i j yjjJLlJl y-«jJL| CALLS’ ^ j-k jSl 

Li jUJIj Ljl^JI j^Lall — Y 

|*JLp ^y 4 j JLLA j ,/g) Aj^C 4 JjSlI J-J*! Jt c ylll <— > yJ I ►L^JlxJl 

i ^k^jVl 4 — > ywJl 0 yJjll o j5 c i ^ Al*>> LI 4 « ) 4jjj| ^jJI 4 > ^1 ! cUULJl 

gjij |t-w^L <L->yJL (^JlJlj AJ^* JLxj o) Ljj-P’L^ljj 4jL)I (_£jJl l^lj.Ji>iU> 

Jl Jii JlSj 4 y®liJl <L) jiJl AjI Jl> jt ^LmJ| (1) yJl y-ljt < y V_aJ| ^JJl lliJLwAgli $ JLl^ jSfl 

4 (_sJi 4 .ll olJ j5lll ^JLp 4 y? j-sAili «jjb jlj-mJ . ^ 0) julajLlLI i*A 

j-,^«i a^LL- aJU- y y v-iXJLaJl |%Jby Jajy ^yJLJI L*JuLdjj 4 ^ 1 — Jl Jyt Jp 

cr^ * a~*~jii j-** Jl <j^+i ls^ 

4 Jjl jJL-l £-^s> jJ A^L^p- JjI ^ » ./»X j L^t V| . AjjJajJl ^yjyJl y L$y JLpxj 
Oljull iJu y .*y$Jl ^JbJl jlSL^I jl . olSy- iajLxj y JuJbJlj 

l$JL*£ L« IJl^j 4 oLlLtll c->LL-^>- y (^jLpL^II y yJl yj ci^u) JL>oJ y 

y I ySlI jLj! cJlS* 4i~>- jL jJi cULUJ! ^JLp y ollltil oLL^ y *>Ui Jit 

• <n> crKrf! ^4* ‘L 

^UJi dLUii ijjk? ((>n<^ . m) jwU~Ji M* J yyJi ^ OJL P 

a JJl iS“ yell 2 ^£)l y ujL*j JLoi 4 ^>Li! J-i clJlill 0 jiJl y ^ ^ \ ) 

Jii y L*I 4 0^^11 oJL* olS’yo 4.^11 I^pL^jI y ajjI*^JI 

• W* JiS/l 4_~Sl jX Jl <JL>li ol y U» 

t ii'j > ja Lj> j» £ji I <iS / j yj 4 i^Lil vlJlill j yll y jt ^ Y ) 

y UJlLlL. cly^tj 4 y»jS/l <J| j-*»-2Jl j UL~* U^.U tj tj±+ jjLt ajIiS' y 4-—^* JLii 

. t_4 J*~£}\ j yuy3l 1 « ^ w .^>j oWjli— *1 

01SL. jJXJ 4 ^Uall 4 -jU^ y 4 ^JLp- jl 5 j 4 3 ^Lil ai— i ^l y>~ y y^p (^t , ) 

. vJtili y jlfJJ «JL* yi IaJ ^j^Jl 4_ili^ 4 <j±*a 

olliULj a^L-VI ^wxil Jp Jftl oLT 4^^il JjVl oyJl y yU (U) 

4 ^ {jti *— ^>-X» 4 JiwaII y 4kbu L» 4 ^ j-^.Ufl i 1 ^1» >* .nl ^yJl aj_jj^JI 

«4 0liWI pip Jl A^^JI y :olllill jJU» : ^Lp ^LLl jJtiJl ; ^| . £>ut yLj 

♦ ap>-^I y jLJl aj^-l y-^» 

‘Ali Ibn Sulayman al-Hashiml, The Book of the Reasons behind Astronomical : j 1 a )l ( \ 0 ) 
Tables = AT/YaA yj 7/a/ al-zijat, reproduction of the unique arabic text contained in the Bodleian 
ms. arch. Seld A. 11, with a translation by Fuad I. Haddad and E. S. Kennedy and a 
commentary by David Pingree and E. S. Kennedy, Studies in Islamic Philosophy and Science 
(Delmar, N. Y.: Scholar’s Facsimiles and Reprints, 1981), pp. 201 -211. 

. 0 *p! ( \ o y*^l y jLiil J 4P j— jil #Ju y ^liJl ►^Ll y jl* j^U-l Jail ( M) 


rr 



AiUl J| * 11 a » |t ^y) jtJ jjt-L> <jjJl^J1 aJJUL 

JlSwj ^->. >r - ‘ >. ~J l j->J t^Jsu L* <J^ I Ja . (dJUl <l)yL)l AjjJL^JI 

4-JjP (J^ 9 j-s<aj t liil jj-SJl AjLjA ( j*o P'1 JLul l JL>- 41* A^JLJl jCVlj . i j/>\^ m 

CjI jA SJ-P Jl 3 I Jjh <1)1 j^aJl oJLa ^SJuj . aL&Ji gjj c-»llS" Jl 4-^li»- 1^3 

JLaJj . (dJLtJt ^ yrsyt JL$-p 4 ^i) ^1$ • j\ • j j*ool tj»£o* ii^i : aJLh^ 

^a^S/I Jp 4jJ 1A i J J jJ-l aAa cJa-Jjl 

. 4js1i>k 1I j^Ls^il aJLa c--» »jaJI <j j^SCLJl ^ ua^S* 4 JU! <J i^^aaII J . /» a*. . ^ 


:gu 


jl ^1 t5Jjd • ^ oMSUj -W>1 j^JJ ' (j* j*i f y£~* 

J* OjJJl J»jl ^ ^U»jL |»li JtS (*W /_* \V1 ii— • jydl) 

'\\> m 


^Jj-idl oLSjJI gSluJl JjI cJL>^ jJ j . '^c^pLp ai <JU-pI t j_SJ j fc jjjL^JUL>- 
oljj-JI ^ tjJLo ^ jj^li Jp pj tVjI <L-*LjJI t y>- t^U^jbU 

^#U jJ IaJ^ ^LpjVl o J l a o-c jiS j . 4i* ^jJuj (AYT _ AMT) <j j*til 4i*>U>- ^ s I 
J-*^l ^*-A <-L*,a j ^3 (£j^- *X3 ^ . ^ap*SM Jp Ij f* a ~**rc 

u jp cj^Ji iuiu ^ .Arr - a r\ /r w . m s^iiii ^ 

. <1) J*«lu olij JLkj ^ Ja ^3 C jJlo 


^JJjlJl ^/l (m 3 i^u ^ t 1 j^Jl l< 3 UJL>o ^1 4^3 ^1! ^jbwJl C 

^p Jj^*-*il c j ^/ zaa ^ ail • ^ j tj^j ^ <1 ^a*p^II ^jjaA ^p 

(_) <1)1 4jJ-Jl^-I C, JJg JL3 J C j \j ^ -"1-1 ^3 I ji/>P 4 ^ljju ^3 J Lstf jJl jL«pf 

oVV! Jl SjLai <jl JIjla Ow~Jj . iiaJl jai JpI Jp mJL^jl^II oVVl 


«Astrology and Astronomy in Iran,» in: Encyclopedia Iranica, edited by Ehsan : jikJl ( ^ V) 
Yarshater (London: Routledge and Kegan Paul, 1986-1987), vol. 2, pp. 858-871, and Edward 
Stewart Kennedy, «The Sasanian Astronomical Handbook Zij-i Shah and the Astrological 
Doctrine of «Transit» ( Mamarr),» Journal of the American Oriental Society , vol. 78 (1958), 
pp. 246-262. 

Aydin Mehmed Sayili, The Observatory in Islam and Its Place : Jail i JL^I Jl iiL* J 0 A) 
in the General History of the Observatory, Publications of the Turkish Historical Society; ser. 7, 
no. 38 (Ankara: Turk Tarih Kurumu Basimevi, 1960). 

Ibn Yunus, Le Livre de la grande table hakemite, partiellement editee et traduite : JaJl ( ^ \) 
en fran 9 ais par Caussin, edition separee des «Notices et extraits des manuscrits de la bibliotheque 
nationale» (Paris: Imprimerie de la Republique, an XII (1804)). 


rt 



jl)A5 j c ^ ^JlLu jp { j^ iL» gSlrJl <J jP ^JJl J5 LjlH j£i j . llliA 4.U *:.... U 
aJ jil A-^l.-t-* oJl5 oVVl jl J-p Jjb U .al— pjVl ^LoJ 

>i~* ;l*^i 4 aJi ^jji iiiii cyiJLLP'yi jl ax^i alii 

o j^Jl J 4 AjjJsllaJl jUajS/l ^LaJ j-*| S j— 15 4 o j-JLJI 4 jJa.il! c_3^1li>-l 
jjJi fUnJI * jJj . ^jlaJI dJULJ! pJLp ^3 4 j jlJjij oWl aJLa c*^15j . ^ ^AflJL>*il 
(J j z 1 **» n Jbljl* j*5 0>*b kl^Lfll^" fbj Jl 4^jP^*S/l Jp 4 (jvJ^Lfc 4 ImJmJ llw^ l ^ i « <««^ Jl 

>«^als,j. 

cuj jp~\ ^jill JjS/l ap j .*. ? *.* JD i*jL> (^ j^-1 jl OjjSJI ci>«^ Jij 

. . . 4 4^-jU Jj (1 )LLmJ 4<jLfclil 4 ij^yA jJJ 4 ^ 4 jJ-JbOj ^3 

4^UJu, :^U*jS/l v c^hs- 1 tiHl 01S1I Jl JUi jLIj 015 c/tfLU ^ .£ll 

ULA j 4 La^IjjJ C3 ^jJl J| Jji 4^L# j^jLujJ jl 4 f’lj^Lw* 4 (j-«<wO 

. a-pL^* <Li> ajI j 4 A-s^U»“ cJl5 JLpI ji! ol Jp Jjb L® 

J~— Jp 4J^Jj . ^Qaj J^-1 j ^UrfJjSfl flj-A J5 ^t A ^~ 4 4l*J^Jl LiUi ^ 4 |*-Ij 
lJU 0J ^ t Jp ^la.*»3yll aJLp J5 Jl3 c ^j : ^U a .r jl lL>-!>C jl 4 AjjLill 

OJLPj 4 L^j JL>-lj c ^3 J>*^ L^aJlil 4^\£\ AJL«x j . ^ . (_} VY * AJL**» J^j L* OjjSj-l 
p-LJLp jl J^JL> JjdJ jl J^*j Ij^p j . ^ ^A ^al jj . o 1 l a » Jl3 ^j^l 4 V* 0 

JloJLpI ^jlll lLUj {j* bJlP j£\ a!> Jl>- ^L^jt j-s^aj C^- Ij Ji>- j Jli jjJl dJULaJl 

. aJL*pI ^3 ^<JLLaj L^JLp 

^alLo jcp 4 ^^*Jl ttill. fl . i l |JLp ^cj jL Jj^l ^t^l jl5 

ajj J_4 ^3 4 L«lp aJLJ^ 4 l ^ la«A LfLljj ^lJ jlSj . j-JiL«Jlj jJLll 

4jJuj L« Jp JjS/I Sj^JJj 40 IIP JL>«J (^^iJl j-^j . UU- [jjj^i ^3 A-ol^Jl A3 jJl 
JLwrf ^ 4 (jl^j^ u>j^ ‘■b ^ <S* < ^-l-l jJ -ll t— >li5 ^ ® JLs<? jJl tw^jUU Jl SjLtl 

oL-jl#JI {j* iJli-l <wwjiliS/l oJLa j . ^ ^(JiS/l Jp (_$ j**i J jl ( ^p 4^>bJl 

^ll-Jl jLil JLflJ J^.flJa.1 1 » J../3-11 uiUS J 4 frU-~Jl jl^a Jp jJajJl ^*5 jJL» 


Charles Joseph Singer [et al.], eds., >4 History of Technology, 5 vols. (Oxford: . (T * ) 
Clarendon Press, 1954 - 1958), vol. 3, pp. 586 - 601. 

. (JjS/l sL^jSli jl* ( yjLj»sj ^IjUu (^^) 

Olaf Pederson, A Survey of the Almagest, Acta Historica Scientiarum Naturalium et (XT) 
Medicinalium; 30 (Odense: Odense Universitetsforlag, 1974), pp. 408 - 422. 

Albategnius, Al-Battani, sive Albatenii Opus Astronomicum (al-Zij al-SabV), : j la ;l (XT') 
vol. 3, pp. 137 - 138 et vol. 1, pp. 91 et 272. 

R. Eisler, «The Polar Sighting Tube,» Archives internationales d’histoire des m mJ ,.Ja ;l (TO 
sciences, vol. 6 (1949), pp. 312 - 332. 


To 



*yrj {j* J^ai ^ <3 Jj L^jL^ j Jii (jjjJl 1*1 tc^ljVl djjfc J| Jaju 

4J S y .o-C' i., vQ j^Jj-Jl J-4-P 1*i> \jjjSfl <J-P J-j»JLA-I 

i a>-SL« jij 4 cjL^-I ^ ji^ ’ 0^ j>* 

^*3 L«l^ 4 4J*P (J^Jj V L*-jJ (_£jJl ^IaJjVI ® jJ £t_ia_*x ^3 .i] <1)1 

aI I j j ^ jJLj j */»;!! ^-i £jil a-m^ ^^p j_vaJL> 

ji^j ijJj^Jl l yljJl j£j-* <J-p d)l5^ 4 aJL>-I^ a3j^*- Jb^**>ii uiiJ^ 

^>Vl tf>L |*-J J^-fJ! Ja>- <Jp jtjjJl JjiLi J -m2j 4 (^^" 4 » » d j jJp 
cU— '^■kj ‘iW*M ^LiTjl ijjlj (ijU-i ijjl_>i ,jA/^ ^rj £* tr>- 

. Sljl^. ^ <AJ» jjJb 4> ^>- ^jaaJI (^1 cJls^aj 4 [<L>-j.}] <4 J~jja a Ji\± 

(1) jaII iiljb jl ^»liJl (1) jii! 4 jL^> Jii* ^ja)( ^llffJl ^ jl^ ^J l <_ * .jjl JUai^I jtfb jloJ 
aJT ^1 bjjA Ji ^ ^^Ji v yji ji jisji jiij . jiSi Jp ^ui 

pJLp ^ %jlLL“ 

iiJLb 4P /JuJ . j-JjIaJI (j jJSJl (J^>- (3 j-^Jl (_£ j>- 1 ® ^*£5^ jt JLdJ 

:UI^1^I 

^I^Xaj ^9 <X*&jA ^9 4 J*£lftj| j ^ill >1 ^j9 P-li^Jl Jjlj — 

. (^A^ _ ^AY /-A rv^ ^ rvr) aJ jjJl ^3^ ^P ^ 4^1 ^iill jSlJb- J 
4 a^uji ^ 1^)1 j^j ^111 (^ay /_A rvn ^ jjdj) ^jJi jlp - 

4 Ojj^JLll Al^uli ciijjb jJLiJ 4 1 ^w.«p^l JA J 4 OLfl^l ^9 ^yollaj 

. ^ i La » a^jLa) aJL« IS" aa>-I ja JSLtj 

. ^ ^jJLp (^^L^-l (1) jill ajIjl>j jJrfl«Jl <1) jill j>“ljl ^ a jaIaJ! ^ o~*Ji - 

iij jaa dJl^ L^3 J c LJ[ J j2l» (JIjjj L5 ^ii (_$! ^ £bs^tj J^-ij #JLa JL^ 

Joseph Needham and Wang Ling, eds., Science and : J _ia_ll . jwaJl ^ ~J\ j^JLJl j : ^ 

Civilisation in China (Cambridge, Eng.: Cambridge University Press, 1954 -), vol. 3: Mathematics 
and the Sciences of the Heavens and the Earth , pp. 332 - 334. 

. ^Itll 4^1 J -.oaJI 4 B <JAy* 4 i ^ 4 ^3 j*~l\ LjjilAl) 4 (Jj ^-Jl (X 0) 

Eisler, Ibid., pp. 312 - 332. (T *1) 

aLT jJL^) iJUJI v^l^l ^ ^ ^1 jl* : >1 (YV) 

jjJl 40-bjJ^I (JliVl ! Ojj*j) ^ o«-J» JLpI 4(^0^" 4 aJUJLnJI u 3 jL* 1 I LjiJ^ 

H. C. F. C. Schjellerup, Description des etoiles fixes; composee au milieu du dixieme : J jJb\ 

siecle de notre ere , par Vastronomie person 'Abd al- Rahman al-Sufi (St. Petersbourg: 
Commissionaires de l’Academie imperiale des sciences, 1874), reimprime (Frankfurt: [s. n.], 1986). 
Ibn Yunus, Le Livre de la grande table hakemite. : Jaj\ (Y A) 



• ^ ^ L*^lj 

® ^S' aL^J .* y^J (^ \ * * * /-* r ^ * <1^1 <j jjd!) ^JLL>*ii-l j£sj\ JLaJ 
aJjJlII JLj-p 4 ol j-^> c-> jJL>- ^JlS* 12 JU-j <Jp (5j ai>JU ^ a-j-w^JL!! 

o>ji Lu. «> a^j-Ji y&yj • iJL. ajIpI ^jui (f <w - <wv A* r av _ rni) 

. ^^1^44. Jl 'j 4 J.iw> <L>Oi olS 4 ft 11a* ii ^ . .ta ,^J| 

© 

/ 

/ 

/ 

/ 

20 m / 



(r_ » fjj jsLiJi 

^ja UJ^* <l)l£j . jl£Ll Jljj Ja>- SlSL>«^i jiJL-l (J,| l)1».«.J1 j* 

10 i * ( 4 A ^ (J jb £-LjJ 4 jLl -1 3.5 AiLw^* l ^ ^ A) ^jjJa 5 L>- 

^i>Ji ^ uje ^ vi j>ji aj j^ju Nj .((r . )) fij J5C-2JI) i>u 20 ^lj >> 

4.» .« {j •£**** ^j^JfiXjl^-1 Lh5j^ A^sP jl ylJjA^ d-ij . AA A »< 

vi^>- c a^jlJI ^ Jij . ^ 20 ^JLj L^pIaJIi j cjLLJI a>lj ^ UbjlT ja 

C— iL£ J l^t^mjjl t j-4 ^uljLPj (JjJaJl J AP- ^J-P JL>- jj L*JLLP Ijy^ Oj£sZ 


Fr. Bruin, «The Fakhri Sextant in Rayy,» AUBirum Newsletter (Beirut, American (Y^) 
University of Beirut), no. 19 (April 1969), pp. 1 - 12. 
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Jl jt JiS/l Jp yJ t D l <y Li yyll Jp i*y ^ll ^jIjJI 

JS' J^aj L*.»* 360 JJ <* yi« y*j 4 LjjAj 35 A>-y J> J jJo ^Jlj JL5j . yt jJl 
. 18 U ijJai £JL S j5ii (JljjJi Jo >%j l> jj y JUp JSLij ' j . 10 I 4 I 4 

ylS Jl5j . O^LJl ^Jp Ajj! j A»yJ AA-J.5 a ^1 I J a jjj Jill a 1 a £ jA JbJL^ JLajj 

yiSj 4^3 rr *rr 4 j LjU, a^y ^jJji Jii jj <m ^ ^jM-i 

a Jill AA yl JJa (^1 Lj Jll J • A>-y V*® $ Y* 1 4 Y* ^ J bjL-^ aJb>- ji y 

« Awxii>L< m 1 I aJLA 1^*1 s ■ ^ i *" - **l 

Jlaa _ aajLJI Jl*pI > 1 y ^JLp y oVT ^ y-j JJ SJUJLp oljLiJ illiA 

y aJjJlH cJ j-Ji JU^ y y ^ 12.5 a JkkS (£jj£ *Lj jLyol 

^JUI AP jj ^y (JjS/l a A**** JLm* 4_A*0J J — jlJU A*->Ly ^l4mJ 

4 oVSfl j2S 1 jlS' L«JLu 4 C^jU JUp y <jUaJ y j~£ p-LlJ AAJlII a If- ^Japl 

^y ly 4 J 1 *.«,!. y-T ol^* JJ JiJlj c)l^4 y ^waJl jt 1 1 %li jULaiJI 

. jUI V ySf A^liil v^lftlj lj ~£ Jl AyUJl oULU JDS 

_ Y*V * ) Ly y 1 L j t iolj aj j>^>- SJLpU L^J 4 5 j~£ ^ y-t aJT llliPj 

J^U- y SjLp yj . <r * } aj JL sP ^Jl oV^I ^ aii. Aals^ y (^•rv_ <M* /1YA 

JL>- yj . y3^ • .^J A>jX* a yl^ AU3 ( y 4 J yj jljul 7 a ijlai yJLl^a 

0 ** *“ 

y* l ^ ^ y«_P Jya<»« oii A-jj-j^y* a ^ Ifl .,«* • y y <y 

J A^jjdl a y I JLII ^-P ^JjLmJI a ^la..^ll JLJLmu . J S jil I JlP cJ y lytil (1 )IjjJl)I 
AjjljJl ^la w7 j ^ jJajJl L^jyol! Ojy cp4^ S jjaJit L*t 4 C<v »* l 1 I y» Li 

I Jy ^jp ^ji LJ y aJIj JL>«J IJL^Jb j . ^ y> ^ll y^JLl ^Lij jl ( y» ‘^U.^U yj ^y yll 

l)L«jJ| y yy Jl y- jjy IjJl 

^ 1^ a^-J- ^ y-I aJT ^LiJ[ iply y ^ 4 Ly yl JI5 y aJVI a 1 a oL> j Jp 

UH^ yP y a<ly y dJl^j jL^>- a^Lj jt - 4 aJLoaII jjaLlt y y-l AP y-sf 
_ Aj ytjLl ^ y^Jl 5 yljJl ^ y J y- JwSLiu <!)ljjjl! yLU jJaJl ujyll 

. cj jJl ^yAj y c>ujL— » fjy* jl- d..a.»«Dl j ^11 jVl y Li y tiUSj 

1^*1 ^1 4 J^mj ^L^jiA^yt jJj Lfc^i ^1 l^L^j LC Jl aJVI aJA jl 

4uillS/t <aJD1 «L *?yj (Juynboll) J j-JoL>-j (Wiedemann) oL»Jblj yLi (V*) 

Eilhard E. Wiedemann and Th. W. Juynboll, . SjJLiJl •!> y jlS y-L. jULJ! O^LSLlJl . 
«Avicennas Schrift uber ein von ihm ersonnenes Beobachtungsinstrument,» Acta Orientalia, 
Bd. 5 (1927), pp. 81 - 167. 

y JL^ jJl oN l y cjiJ^ll lij ^yjl oLImI LJ <JJLil Iji . ^ #y»jl JLib 5iSf1 y*j Ll 

. apI y 


fA 




I *> ^1 Jp C~Sj jialll i^jj^aj S^>4 ^ja *2* jiSl jiiJl 

Iaa j^£j\ jj Lv».« *» Oj^i ol * J^ - ***** j^jI>*x!I S»1 ji 

(J^JU Jp j 9 ** 9 l«ip ^3 LLaJI O j la «»« l l . 4 m » a!j jLfi-1 

((c-J 1 «. \) ^%Jj j£-Ul Jp |t-«* jJl jJiJl) « ^ a> U l)L-4j 1 ft $ : * SJb»-lj JiO to j U ^ . l l 



(U - S) fjj J^ill 



. AB = CD J>j& C4JWI tfJLjJl JpD jCj ijj\l ApjL^Jf Jp Bj A t jLSI^ 

LJUJl a jU..Ai Jp 3*1 _>S 01 • CBD ajjIjJ! b j CAD AajljJl a 

A J^L>- {j* (^jLfc-wu JI jJaill Ljj-s^ ISI . OwjljJl ^jyL* l/~**?* ^ 
h ojljJU LjL^ a j-s^ J.I <jjl * — ll ^ ^>«JLI <-y j 1 lali ^LLjjV! — Dj B jt _. Cj 
^ jJt-l jj-uj JJ jjalll LjJ*p ISIj . JjLJI a >uil Jp R a ^JwaJl 3 ^la^ll j* S3JL>*ll 

a La 3:11 ^ AjjljJl l«J it**>*j R ja j~*a LAp c-^>- jj Dj A J!A>- ^ 

iC j B (j^-illl {j* jl kill Luj-s^ Bl Lai . h=hi-a hi J ajjL^ 0 

Ij^aj . h = h2 + b jj^> b-2 wll JbJb*- O J ajjIjJI j-jia 

n 



oL>- jJlUj ^JLp jjcpSf hi (1) ki..- yo £P j>* ^y R J-*p- 

V obf’jjJL ^y*. *p ,>JLP j-S^/ AjjL*»»a h 2 i*y <1 ) j£jj <>$j+0 Jl\ ^yM ^IajjI jjL>»Ij 
LUl o jJa— JJ Jp (jUiJL^jl JjJLaj ^ y£ killS JLaj . ^ jJ*»l ^LaJjI (^JLaIj 

jl a AjjI^II A-*yJ <jy.> Jb JbOj Cj B jl Dj A J}1>- y <_£jL-JI ^ yM JLp y 
y® a ^ jJg ^ j-u* Jj jup IiJp ^y-j Vj » oJl>-I jJI aj^jJlII ^jp d)^-Aj yiLlt b a^jIjJI A-®y 
oU-jjJl ^JLp ^la jiji R 5 yJwaJl S j la >JlI yA <l)t ^y I JL^Jbj . h 2 J| b S^Lj jl h 
L~S LJ (JjL^ iSjjJaJl ftjp l) 1 . CD j AB <yiiJLjl Lf *+J> j* y <y ISjJI Jp Lou 

. a!>LJlI oL-LaII <y Ju^S/l jj-S' 

iakL. ^ c f \*V£ ^ Jly>- (^*<\Y - \ * VY /-aIAo . Ho) # Ls^U 

C-jf y JLdJ . j»lli-l A-pl>- Ay JaP l Ajlliu l ■<» la*. * cl IJLp y c^>-jSfl Jp OlgjLp! 

kills y k-5jj_*il j^Jl c Jl>- jj aJL*LS' ajjo o Ju* y*j cajo* yb^C »jd ^LpjSfl 
Nl cgiljJI jl ju« jll lju» & Ijl«j ^S/l cJ^Jl 

^ .< j Jutf j-. Jjt lids' <ut MJ . <~-L-y* Slijj <u» J-fcjJI i_i » jj SI i Jalii L*Ip sjI 
^jJI IJl^J Uij cyb JLaI . yy.5 JalaP- ^ : k; jllol y SJllI aJLa Ji* aJL 1> <l»LiJ J^pl y 
y <jliJl «- a.j*'.\\ y C «1>15' <JlS |JL>- v_j yu (_£ .111 ApI JL p C ^v?l j Jb^JLi 

. ^^yJl kilLJl ^%Jp ^jjIj ( y l*U lala ».* <• c j-1p kiJliJl (1) jJill 

jj-4 ip j-*P ^IjlpL (aJU-I oljjl e-j jp (Jl * «j ^y ^yJl) apI ja Jlp jA 
dyL^ju \y\S ^JJl frU-iJl c^^d^-Sfl jjp c^^^laplj . ylp«jSfl gwjjl A^JLJl JjlJli-l 
ols" ^JL| JJL>*l] ^ j ^yll kilLj 4..*<.Ji*. A oljLJb ^IjpJ Ayl^al Ay 

Oki^Ul ^jlpj JlajJJ jJjlII ^ .la;: 11 j oLJ5U S j^^ll JukL kiUSj c ajjU-JI 

jJa.ll j<aj jl^ . k)l L< l Ay ^Jl^aJI IjpUal^l jjjJl ^Jjll ^y*Jll 
Al** Jjlll) ^jJJl jli* Uly c<y J-^JI wyj ( f \YVt - \ YM/_a1VY - 0 <\V) 

.oMVl r ^.p7 JP Si jy~A (^Yin/jb-ni 

JLp j-aJJ yuA> (^*111 (j» \ Y 1 0 /jbUY 1 Al-^ Jjlll) k)l>- j5^V jjb f>LJl JjA Jij 
c LloJLp Jp tJjS/l ftjll ^yb oJjb obis' j . ajIaaj (jylil cJlijS/l Jl ja! y* aaLa ol^ljjl 
Ay jl \ ja1+m I ulS j^aj L* IJLaj c jLi^Vl Ulf« JL-p y l^y yJl 

Sayili, The Observatory in Islam and Its Place in the General History of the : j la 1 II (T \ ) 

Observatory > pp. 160 - 166. 

P. Vardjavand, «Rapport sur lcs resultats des j 4 f* o _ Yo^ c <~Ju j-Lpil : jJoJl (T t) 
excavations du complexe scientifique de l’observatoire de Maragha,» paper presented at: 
Muammer Dizer, ed., Proceedings of the International Symposium on the Observatories in Islam, 
Istanbul, 19 - 23 September 1977 (Istanbul: [n. pb.], 1980), pp. 143 - 163. 

*• 



1*5 i ilpj (^Ul jjVl tliji sL>o ^I a4'.i ^1 Jj^«dl ij| ij i jJV 4 *y* Slij jlaj 

.S^ .LiiCL. 



O- \) (Jj 

jLtfjSfl 4. j ; < > yUj JjJ-* 

.(rm ^uji jur-i ;i>>* 

y> ju<# ji <_-fli^51 IJla jJl 

^ (>a)i i« <«. ^ jj (j^ir i^» lsjj 


IS 


Lluj ^ L* J-p To^ /_ a*\oV) U** ^ ju^^II IJLa fLj Ijl» 

LolJ ojJL ^jl <> o4i u^S/i Jii j c f \nr/jhii\ 

^waJ <S U ~ 4j U^S/I a a : lap U*JLp <LiSC« coMVl (-illii ^1 oU^VL 4^ 280 X 220 
tiUi j cJl5 ^yJ! jJLll 1 ^ ^yJi oVSll L«t . U*»L>oJl S^-^SH 

lLUJ . <LpI O j&j 1 lyt j^Jau oJL>-lj ill IjLp La 4 A3Jj OJO*>- L^lSU j c 0*3 jJl 
< 1)1 ^^3 c j^- (JjS/I Jp ^Ui jNl jj^L*aj c S^^ ll 40**mJ1 a ^IjlJI ^^a 

•^ij 

oa! Ij JL* 4 L ^ijJaJl jJl aLJoI US’ 4 aJLs^I^iII iU>jSfl g^*L* ^ d)l5^ 

^yuJI JJ oJju- sjJLI aJLa d)I VI 4 4-^.. Jl aUSLLa Ju*9 j* ^ dJJS d)l£ UJU cULp 

Ju^p JUaJ . SJlLl aJa Jbo V-*3 ^laUS/l gjjJl jJLi Jl5j . (_£ jlJLil ajj3 jIjULa 4 4JO» a _^JLp 
l)I jjS'ill jJl ^jjjJl >ky*j j }* Jl oi^ p -* 4 ap1j^» s-UUl ^ 

l) js<J fl ll ^3 UflP <^JL^OO*» olJLUl (^jl j yl* i»«Ja ^ JlII 4 LajU* 

o..JlSULj 1 . ^** ^-*-^.LJa-> dJULj Lp jjL^ <JUp ^3 1 j.S'jLi *Vj^a ^JjT . <LoUJl 

^ (JjJLflJl j*JLp ^3 j^kJl JS' j»U j-jb Lfi 61S- <p! j^» cJj->- a .*a*2> > #<U jju# 

. JyJI 

jjJ-4 j^-1 Sli j ^jjLj 4 ^ \ Y* \ ’Y /-aV ) 0 4JO< (jr^ - _jil IJLa JaUjJ jIjT iillA 
4^wjl (jl V J . ^ \ T ^ /-A V * £ 4 1 « i«i^ pi* *m\ 4 ^jJl ^Aj 4 c3j^^a 

La 5JU ^J-A-P Jl3 <Lp! jA JUtf J-A (ji OjJuSl dJUU . 0 • O J1 ^>- O JL^a oJlS^ 

. <U3 J-a-aJ 1 twA3 jii (J-3^ A>Uap} d)l jj3 LaIp (j^— jJp *AjJj 

^ oj>j! ^l UJbJi J UpS/1 uM JLii 4^ j^h JUo ^11 Ilf] jlS” 

. 4j45»~^bJl 1 JLol ^JD ijOS j-^Ja Uul ^Jj 4 JLaj U*3 l ^ 1 ./aa«*A ^j^lj 6 J^i 

JL/> j-a ^^*-<1 JLaJ . J j ; 4 . j JLJ iJL /> jA Ld^ oVSll e3 j->- Ju/?1 JL1 a *Xa j^h\j 

.LJ^\ J-S pi* J^j Uuj Oir ciJUl viL ^Jl J^U-I f \tt‘ /.aAY r fc- JLJ^ 
aU Jj93 (J jOUa! JL*/> jrA La! . ^ ^Lyj ^ \ 0 * * A1 *a 1*U JaUu *Xdj 

. ol jl**» aJLp (_5 J LAA d |lj ^ ^ V 0 /ja ^ A Y <CL*>> «>1*UjI ^All ^jAj ^^LJl 

^3 4 JL-^Jl ^3 l!"^ *a! ipl jA »Uj5. i 3 <ajLl!1 1 J-h^I (1)1 

( JLpI (Jl^J L# ^111 ( N V £ *) jj-jU- ju^> 4-s^U- L^jla j5*JL> . j -JLp ^j.aLlJI L) jJaJl 


L. A. Sedillot, Prolegomenes des tables astronomiques d’Oloug Beyg (Paris: : j — la it (TT) 

Didot, 1853). 

Sayili, Ibid., pp. 259 - 305. : J*\ (Vi) 




<t - s) (Jj 

■ (yk ^ jP k-->y>0 jj^r ^ y 

^J.4 0~ i ,<j tills' 4 4 > ■ i^Jl 4»liS/l 4^j^««iaJl ^gi 

*/'* <J* 

. il-ft Jl JUJL>uli Utfjt jJ- 4-»CL-J C-JlS' yjlj 

( JUpI ^ « - > / C j* jt a i l l dbLP y** kXjlJ 

^^JLflJl jup jJl JtfLU <1)L£ JL3j ct-jjJ»ilj ^JjLiVl t— < j-»- ll < y L*t . (Jj-JLJI 

-L>*-> » » »* » l 1 j 1 j ^y ^jXj t m ll j^Ssj c 4 4 *jy \ 

JL^I jj> y i]Ljsb. oy«ji JLs <1 .. 1 S j Jl Sjl>-jJ1 4jL5jJ 1 ^UpjVl j[ . <+^aL* o Ip JUpI jl 

yj <4. L ^4 Jy y 4 ^^Lll j^iUJ! ^IjJI bjft\ <_y 

JjIjLp- <p]ji 015 ^JUI Jlij^Jl JJ y i^:>>Ll! ^JLp JyJ' 

• ^ ^ t!)j yJl (J^^ - y^j*AJl «— *yJl y 4lti«lU 

Dictionary of Scientific Biography, 18 vols. (New York: Scribner, 1970 - 1990). : ^1 (fa) 


if 


3JL*JI dUU)l (JLp JjU* itiltt 

jUajJl ^ oLiJl)l ^jJLmJI jjJaJ £«j c) j-5J! *|JLj| 

j4* j i j-L^ d)l c JLuJLxJL ^1 jil cjtliit ^ <jwoa>cAI *UlaJ! (wJLU 4 ^.la.; * 

\jAj ol Sll. cdULoJt *LJU Jp <!)tf I j^j4 J . ^jlJI jt ^pU^rV! ^‘UJ! o!S JjLJlI 
J^V 4 CUC Jjj . Usf4 c _ 5 -w jJlj els’ ^j-iJl jjwKlJU ijliJl oLUall 

J5L~4 J>- ^ cr A>-Sl1 Jp v^JLU jJ j . ^Ij jSfl oils’ 4 L 5j>- 

aip j^p L* Ijjfcj . ja*J! Jp jl jjPjVl Jp a>- ^illj oIpLJIj (JIaIj oJLp 

:!Aj15 jJLp ^aU-I j jJLlI oIju aj^>- 4 ^S\iA gjjJl oils' ojUL* ^ 

o (^jLII ^>«a 1I £yliaj jJUaJI culijl ii jjut ^jJL)L ilJji ( m «5'1 j£li <!)IS' lij* 

jJh ^JUI jilJl v_~Jl 4 dL)i5j 4 culijf j>-\ jJbj 4c- »l jJiJlj ^LuJoJl p-jL/aJl Jp 
iwUtLdU cJj^SCJl oli jL Aij^ilj jjJLJIj jLwS/I f-UitiJlj 4Aj^-^ll LL*Jl culijt <Jj! 
a-j isj ^lVi <i j^-4 jj-fjtJi Jjijlj 4 j-^ii j£J jj a^- juJi j <j^L.aJ 

^jp *Ijlj&VIj olSC* {j* <!)l5l* c*^»< ii jUi Jl j^»*£Jl ^U3j £jjJl <!)ljtj 

. (ri) «cbUJl 

jLUNl I j~£ cjjjl^- ^yJl 0 L 4 J! OjJiill ol jjJaiLl IjJu^j dJlS' ^J >\ ^11 dJi* 

Jjljil ApLw* .’ ( j^al>- JSCJLj JlAj U-i gJUi 4— . A>-J jJall OjLJal]| ^0^)1 

4 ijyo* (!)ISC» li^UaJl aC* filial JbJL^> M.>.a.jr 4 aJLaJI 4 oLaJl! |*Jpj 

4 ^^4 (jlsil { jJ> j»}\ J 4>-j J Ja>- (— jL-^>- 4 o-s^LjJl Lil jJeM t (J^jJl ojj oJLli 

. . . j>&Jl ^ a>-^lU a>-^1I ^Jpj 

. ^jjUJI JjL»* (!)Sll Ji.,rtfl«l 

. Ajj^JI auJI Jl (^jJl (£ J* |ILJl ^ 

*1 Y Y j \ *\ 4 »-».^l clAju JL* 0 j>i ^ 1 1 J^Sfl AJUnJl <1)L j-S'jlJ 

jt Y ^ ^jA L^aJlu ^ j^JaJl j 4 1 j+Jt jJLs> {j* ^ Ajj^aII <uJl c)Ij 4 

jcp Jiill JLll <J Jill ^Sj LaUj 4 ^m^JLII c-j j jp jjp j**aJ dj V * 

o«^3 j^JlLj ^^JopI JLaJ . Lr +Jj\ jP -L 10 Uli JiS/l Jp (_$ j-+4 (Jjl AjJj 

44 <-A*£nj Ujj Y Jp ^LIj Jbjj * l£ j ^ ** M lu>- 4 aj^ 

^jLJ 4 1 ^JLp ja iiijll Oj^Jall iuJJ ola— jJl <*J)I jli diJ JJ . ULjz 

j j-2-ll JLu* Lf« I jJL>«i j oo-JLil a jut i ^A cy jjJl (!) j ..d-fl ll JLij . L“j_j T o f,VlV 

(JI^J»Sll OlS ^JiSn 03 c-^jLju 4 lS a^mj ^jjA ^up jJ AU 4 V* ^ Sjj3 IjJLpIj 4 £*>/LJl 

^JtJl ^ 4L.JJ Y<\ J ojULI J|>Si oli ^ Ljj r* J ojULI 

Ibn Yunus, Le Livre de la grande table hakemite, pp. 60 - 61. : Jeu\ 0**1) 


it 



I aJUI ^lijSfl j ‘SjjjJl eJL^J cSjJLp ^Jl>-^fl ol ijJLmJI ^ ai+m j£l 

^jdi jp jiijJi p ii£>j .yv, *yi cYi 4 y \ 4>a 4 n 4\r 4 \ • t v 40 4 y 

^jJl *L«ua 4jiSfl Jp (Jjl Ajjj . JL>- *^1*11 CjLlawlI 4 Jj jJaJl 

oJLa <j J (^JLJl oL^il ^ j >1)1 ^wJu JJ L*Jl.> ^ jJj cJlS' 4 j ^^LlJl 

JI vJ J? ^ ^JLlI pLl ^ Sj^jJL! jL^* J ji JI c^^Ji Jj U 4 <jj JI 

O^i 4 aJLkaJI J^LJI 4j jj 0 .^?27 A*bJL)l <ajjJL)I ot ^ILJl «J 1 jb\ ^jA J>\ 

aJjUj 4u->L-J-1 (jiJ* 9 c jp c j^ull a^I£*J, wiULaJl ►LJLp Jp a>- j Jail aJLJiI 

cJLS' L^-4 4 J .4 . 1 11 jjj^Lk} Ij ^LJl fjJl 0 L£* J- 4 JLII J^Lfc <jjj 

^yajJ! 4<iiJLiJl I 4 -J ^^4 La l*L*j) JI p-jj-Ail! oLJa_*_* 

_ i | ^ * JJ^JU JaJLbi # jJl ^JLaJ I Ja_) Ou^ aJL-JJ aJla 0} . ( ( j-^-»j-j j-jLwJI 

^y> j& 4*^jj^li)l* ^JLJ a>«..«*> 1I OjjfcUaJl apj— J l 4 ajjLo .»ll ^.».2l lj oLj!jl>-1 

4 dJULLlt »ULp ^ JbJbJ! L*Jp 4^1 jlSj .£Jl . . 4jiVl Jp *L~Jl 5JL* 401501! 
LaUr 4 J 3 S/I Jp w^! j-^-ll aJj aJ_>Ij j->- !jl>“ AjjJaJ o! j jiaJ JI ^ J La iJbtj 

. K^J J jp JLfU 

. (_£ j .»jaJl |*jjai)1 4_^jI>- JI i |*j(£ ^-bM^-tJl p-j j AllI olS" 

j .^"iTY ^ Lb ^JLlI ^jjlJ J LajU& 4 015 j 

J| aLmJI » 4 ^Lm>»l I oJ>u^l ^oJl ^5 <Jl^l 

lil ^Lt l > JA ^ 4 t*ji o l-fb* jl>-Ij J5" JjJ^ 4 !^ ^ ^1 

^bSfl oJLa . o j£j Ujllp ol jJ—*< ^jt J5^ ^Li ai^ j 4 aj^Ip ajlm» oJlS^ 
A r ...^Jl l^J\ £* ^Jl iL-Jl U.lk^ 4 ^- 4«^:ll ^L»S/!» 4^Jl^ ^1 

Amm^mmJI OjjjJl oS/ AjIJlJI Jb IJLP ^Ijbu 4^il dll ^UIp JLdJ . Aj^Ul! 

c_^lj^sJl CjlS* j->- JjlJbf- ^ AjS/j 4 <^JULaJl jJp oL-LaJ! 

JJLaj j^ai! AbJl 4 J jJU 4 ^*0d 4 jy^-^ ^5i*> J^--^ £ (J jb 

(_^JJl _ ftllSOL* aJjJlJI cjils' jJLp (1) jill 4 

4 —*^ jl ajc^-1 j * j Ablpj IjilS 1 ^jjJl viJULJl f’LftJLp . lij I aJ| jLlil ^«5Jl jlp JI 

a5 j->- la ll o jLaJl ^S\ jj l.> ; £j ajjjj-sa]! oUu>i ^ «1L ^LuLU ^ j-2.il! IJLa 

JL>-jj ^jJl *J*AJ! ^jUI* 4^*Vo /.aIIV aLwk UlSobj . AjyfcUkJl cr ^JLll 

L* Uub J _ jjLmJI Al^a TY ^J^a V Jb — Al^a V'Y* J5" A ...^J ol jJL^ jL^j aJ 

J.^a^ ^1 t^jJl £i£>wal)L A«*Ja ^r^^.^lll IJLa (1)1 . AjXJl CjLLJ- 1 ^a IjLb? LLlloJ JapI 
1 %-jjJliII JI ^^ujjJjJl 1 %-j j JLiJI cJLlIjVI LaJJLP ^ \ OAY ajl^ V| 4 ^ j»*Jl 

’ * (rv W>Ji 


«DjalaiI,» dans: Encyclopedic de Vision, vol. 2, pp. 408 - 410. 


: >JI (TV) 


to 



dJLLJI ^JLaj jl L§ 4 y jaJI vliJLtJl *l*JLJ ^ j-^Jl a^LJiI 

jlAJil ^ a\-+ / > ^ja V I (^ji ail l ciLLaJl ^JLp <jIa^a 4 

. JiUI 


^jiJl viLJLail |%JLp ^ 4 jlj ^ ^ j^Jl ol j!a)I I bulj 

l^liiL. aip ji* (Jl ^jjJl lULLJI ^*Ap ^jIj M L^l ^ ~Jij <1)1 

. jJLp ^LU j yill 

4 p-ij ^U-l o ^«* aIa)I j jjtJl Jap 

OAJ&lj <Ao*«-aJ ^1 j ^ llfli ^P A^jj^il 4wAl*Jl dj\lflla>ill jLLl 4 (_£ j^>~ 

/-Alt'* ^ V* o £ ) j*JLfJl jjI jJLp ^pU-l j ^iJl . 5 JbJL>- .*Lp j\ <Jp blu^-l 

a,l* ^ c^J ^>1 c ^ 31 ^-U C r > *r^\ . <uo 

'. ijs* j***. JLLa_> ^3 ^ll iO>LyafLjJL 4**jli A*J ^J»y A 3j . I lrl« (Jp 

l^SCUJl jLkp! IfS ^1 oLpSUJl cillj 4 oL^aJlj jjpLpiSMl <— >ls^j 

. oLpSLJl oJl^J jl 4i^Jj . Jl>- j c~JL aajLJI 

^jL>" {j* Ml .*L£l M it 4C^3 Jj« <3jL« cil (^Aiill jLJl Ula jj 
{jp*& yi ^yA <J jJL>- ^1* >w«Jl ell IaJ . La>*** cILLaJI | » .Ip cj c< -a_> ^aJI jU^MI 

.JyJI ^ >Mlj ^^>11 </ 4ci^Ml J* 

juodl il^il <y> J^ill : *^Lil Jl ^ Ji ^ i^l ^ 

j ^ ISL.U j*l ^ ^1 jfl JJ sjl>JlI ol ^Jl JJ j /I JLI ^rjUtl J>\ jaJI j 
cJifl U^-SJ jfi\ jLil 'j* (j^ Jlill dj *. II >ljl) ^rrjAll 0! .SJLjJJl >JI 

4 e^L*L>vj ^LaJ| ( j^« ol^J . 4 «Am»U j *1>1 Oils’ l ^J . 4*^ jJlil 

(Jl ^<^il Iaa (^.il l-X^Pj . 4 a5 ^LpjL g^bJI aA* ^ cJt:ll j5 4 l^>«jlij ^ I^MJajI 

. | jIa ^yULill Ki y+ - J*A lJ Aj 0\j 4 3jJLm*A yt jJp 

^3 4*illJl o i^IaJL) 4.»a*« > L« IJLaj 4 ^*JLp ^LU IS <l)L^i ^ ^JtJl ^3 ^^IaLI (J^l Laf 

oLlp ^jp 4c r ^lj-^Jl cjLS’ j->- JJL^- (J^>-^ 4vl-^>«-Jl jpt v^JLLaJI ^JLp 

IjL^a (J| Jl\7 ,,J 0 LL 4 JI oJL* O-iLS ^ j . ^S \ jll O J>*A\ ^jljjJlj ^jjJLlll ilMlSf 4 *^-LLft 

J-ftjJl IJLa yA J&\ JLil j . ijA ^Jkj 4jup J !l 4jAKi£> lf£l J 4 (jPjVl 4jj5 jA 

. LajL*^ (^*U| ApI^a JLa ^a dy^ Jl^JLII (_^^i3l (_^Jj 1 (Jp 

^ j «l « p3 (Jl ^ibJl ^3 (^ ^ laJl ellLaJl ^-Lp La^P ^^^aAix lA^A^ 

^jfA^I^Ml u-JjiJl ^1 (J^*^1 aJ1 (Ja«P lAS^d^^ 

.^JasSII ^ l4j^^ |JLJl olj^JaS I ^a U I Jysdjtll 


•r^‘^ p-l >JJ U ^IJ.1 ^ >1 (TA) 


m 



jutl\ k fll flit rtlc 

•T ' 

(m) jui£. c^bellj JjU j2A\ &LJ 




c^jljiJ! uiLLoJl p~L*j J jl <1)1 ^la a.fl- 1 1 j5ij 

,>jj jJ j . ^ jl^p <jI Ju ^3 dJUSj t(j^Lw^JU <1) j-5Jl ( j-« (jliJl i i«^a«IQ 

iljLiu ^3 jkVV * 4^* Jl j->- Jj J j..^lll 4jaJLi-l <1)| (J j-flj 0 j i>ljj ^ 4-<^l 

jli' aJI J jJu UjJ\ ( j£lj |*Jl*Jl I j-® ^ . dlJLtJL 1 *JIp Ljuj* \jj j 

J! JJLi jJ lJu Jl j t liLLoJl *JIp <ljo ^ 5\ .- i—J l oJJIj JiSM J-p Ijl>-I j L^aJ 

c .al^' Jl5 j . t -** - dJLJLaJl ^JLp j XaJLmJ) ^j j i l“ + '£■ Aaj jjJl 

Cy") « «• 

^jLs jJl Jum^LaiJ A^S^jllJl £j U .$4J . J-*-*Jl I j-f~ ^jJ <— JjJLKj j (_£jljjjJl 


. J* J~A\ J-^i)l li* A3^j fli Ofr) 

oL»bdU ^4-Jll J jjjJI j*a£3& 4 <^***11 irt J* dr- 5 ^ • Jajl ( ^ ) 

. O * y* <. i o j-J ^ j^ji 4 jL>-L »uuji jL>-| i.jiiS' ^ oiiaSiiii 

. JjVi j-^li j AeJL^Jt ^iji Jl ojLiVi >;i (r) 

c[. j.a] I^JlJl ^IjT jJL>0 JU^ii U J*2^ ^ 4 Jjj*Jl JL*“1 {j* *JU-^ jU£jJl ^Jajl (Y*) 

t ^^Jlp oli ol jj Jij L« julp Ijl>- c ^Ip JiLld c jjJl jl ( j^ 1 ( \ 0 A 

aJ^jIj JjoIj Jl a .L ‘ JL^« t LaOJ-, / 3 ) ^^iJi 4 AjI J jjl j j^j jl ^J»-jS/l - JUL^Jl L* ^ U^*-* V 

1 jvsLaJI AjIj jJI oJLa ^ 3jj U JS^ ilL<»L li^U?[ j^ < ^ 4 a, * “ ‘^ ^ . ±JLii>- 

AiJ AjLj YjjJJLL^JI ^^JLaJI jiL*JI lJub y* {j* 4 AjI JjJU JLSl Jp J-AIj V Aiiil>*il Ajijjjl jiL^lil 0| 

^jj* A jLjJI j| SI Y^^aJ (_^1 j A-JL53J j-«Jl jL^ J> Y A-o^Lsi jjL£ 

. ^Jl . . . Yjjljp- jXJi Jp ^1 u^i ^ ^ s ' j J^J -ii IJUjhJLl^Jl 


£V 



W' J* oijib^ 'jjW- OjJtljil I JuOA CAjljjJl oJIA ^ 

. Ajjjjfc j^U^a JJ bLi^l jlUJl ^ s j^JL! JJJUJl jJLp !A>oi jlJUUl 

tf 

(J- 4 L fr JL.4 ^j- 2-J ^j-^U J 4 (3 jLU C^^.2 JQJ oLLlj^a O-pL-n^ jlSJ 

JHaJLLmJI ^jj e-aJl Jj JjSfl (ji c3jj-*li {ja . ^ ^LSJl (_^jJ c oLaJaJLall 

^ ^ t— IjLA ^^tll Ad£>-^Ul ^ «* 1 Jjb j . ^m^II 

lIjIaJj^o Aj^LJ jIjT iitlAj - ftLiJl ^ejj ( j-4 ©S j^-La J«^>l jj’* j-*^Lp J A£*1^a JaSL* j 

4ii^Sii 4 r ^r J fS c £>-ja 4>-jdJ a i a .lu JI ^3 J jJ-£ : (jjLU e-j j i_*J 

• l£j!j-*-^ 1$ «*»1 aj^LJI dJLft cJVjll^VI <l)jj . ^JJLaJI 

.y^Jl ^UJI^ dLLUr^JLp Jl^l ^ ^£ll J~^L!l o^V 1 oi-M ^ 

CUjIS^ ^iJI £^4^> Ljils^ j^Lt 4 L^La (_5^ t^Ji-P L*5 o- 4 

. ciL^Lc ^1 Oj^j 4 JL^j3l> 1$!* (JJa>*i]| d)j^ c Lk_^3 j^oj 

Ju>«l JUlaJLLmJI gjj aJL#L£o LJJ ^JJLI ^jjaJI ciLUll ^JLp <— jLl 5 <Jjl o\ 

. ^^--aJLlaj dLL |» Ip ^>LjJ <Jl>ol JLjJilll ^w - Ju J* 

^!>LJU jJLp (jliil l) jiJl ^ AJ-J^ A?^ jJ aJo-^Ijj aIaj pJj 4^jjJl <Waj JL 45 JLi) 

jydl) La I ^>-1 k-^biHJ aj^I J! bLjLu-l (Adelard de Bath) ujL ji 

. <0> cr Jji5SM ^ (^* *v /^ r<\A ^ 

J 4 *-^LJl (J j-flJl C,A« f /lJL*^4 ^| ^^eLiJl (J AjLf" ^j- 4 ^jp »4j^l^jL| ^jiLp 

' — ~ \ 

A^p ^ dLLaJl |^-1p ^ AjliS' j^>- Ji j • ^ AiJj^i UajI 

ap^ tf, SjU yej 4^>: ^p J\ jp v ikn N .( f Arr _ A^r) a^Ui 

L^>1 Ldj ^iaJ ^j-Jj ^a 4 A3 j <U—«iL| k^$^l dj\S j£- (Jj|jL>- 

t— >L»*^>I (3 j~^ y 4 jJUail Aj JLLa a^j a^ JL?xJL^Jkl JajL^ ^Jl jJL^I d)| . 

k_jliSDl j-s^Lp ( j-^ r ii! ^jjl jjLl jl . c-j j^i-l Av?L>-j A-i Ai ^11 

David Pingree, «The Fragments of the Works of al-Fazari,» : ; la il t j_J_Jl J j—?~ (i) 
Journal of Near Eastern Studies, vol. 29, no. 2 (April 1970), pp. 103 - 123. 

David Pingree, «The Fragments of the Works of Ya‘qub Ibn : Jc£ I tJjU? jj J y>~j 

Tariq,» Journal of Near Eastern Studies, vol. 27, no. 2 (April 1968), pp. 97 - 125. 

Heinrich Suter, Die Astronomischen Tafeln des Muhammed Ibn Musa : a i y^> (&) 
al-Khwarizmi in der Bearbeitung des Maslama Ibn Ahmed al-Madjrltl und der latein, Ubersetzung 
des Athelhard von Bath auf grun der vorarbeiten von A. Bjombo und R. Besthom in 
Kopenhagen... hrsg und Kommentiert von H. Suter (Kobenhavn: A. F. Host and Son, 1914), 

Otto Neugebauer, The Astronomical Tables of al-Khwarizmi, translated with : *—*-j ^ j * ^j— * 

commentary of the latin version (Copenhagen: [n. pb.], 1962). 
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O — t) 

^1 M ^ Jj^i ^>1 * JU* 

4g !...»• ilSJI jJ ^jJLj 4 i ((^^ULI JjiJl JjVl c.i-7 alii 

^>1 ja y^t ^ v( f w * v _ * i ^ x\k . rrA) ^i^ii 

.(Auct. F L9 c^jjj 4-^ cajji-S'jb 

JLtlplj . ^ jjJl ( J-^S/1 Ali <jt Jbu ^-^U1 C> Nl 11* jl 

t J*i ^lijJl ' cJL>-^ 4 j-Lji <J j +&\ 4 1 Jj jIiS' ^ 

La jjji jj ^p*3- ■ ^>Jll JLiJj . 4JU ^Jl { j^ J^ajl 

. ^J^Sfl iJpji Jjie» iii- ^Jp 4-lp J 


sSj^-Ul v-aLi£ <1Lm\s ^1 ^y <— j <1)1 <1)j3 ^ ^ ^JLLJ a ijmmJLI <Jj|JiJd| 

yJl aJLSwII Lp Jb«j |JL^>j . dUi JL*_i lia> ( jJ> j j^S/l <Jjl ^y * y^J! <jP 
ajJLl^JI j^Lvail yp c^hIi ^yJlj ^ < 1 h^ L&Ar*^ o<LaJy« ^y LaL-jsJ 

. J->-lj < 1)1 ^y A^jLillj 

d>lp ol*-^JLl (jp! V I » s*atj N yd I 4 AjJL^J! jJUz]| aJLa £c-»pl JL3 j 
<J^^ il ^y <— > yJl ^iHaII * 1 *Jp a-^-jJL ipj*«j Ljjlo c <jy JL^-I c_ijli] JajLw>< jJl < j-« 

^yp a«jS/ 4 ^ j^JLU_j ol«^j yjJl dJULaJt |t«Lp lLUS yy*- j lS_j . d) ysJl 

jJLiJl iJlft <1)1 ^P . jJb p-Ui' ciiLaJl ^Jp jj-klj U \l*j . AjjJaJl oNVjeoNL 

4-3 jjJl ^y A-^LLaJl J jIjJU cjLlll ^y 4 Aj V ^-utj <Jp Jait>- (_£JUL$J| 

. (v) ( v >lij ^jbSll) 


jUjJI dUi)l jJLp JUoJ :Sfjl 

lily* yLp Jb4 Jp ajjU-I «5 ^JwJl L^JiiJl ip y»j>*l!# Jl oJiil y U j-it J3 US’ 
Oyjxjl JLi) . ijM JUaj C-> Lilya 2*1 _yj jyJu CJlS' yJlj 4 A-jU yJl AaJLHj lyJup 

Cj)? ^L^-Ip Jy jiy ^-^bdl <j yi)i <J^L>- A«j^yJI ^1 ap ya->*ll aAa ap* y 

aJwj (J yil) <jC>- y y>wd ajj! 4 (^AVV ao* (Jyll) y>^! y* (1 a^>- I aJUjJIj iuyJl 
^ybJl <j yJi JjI jl (_y <J yil) U^J & lk~S 4 (^ * \ (J jil!) Sy jj cu»li 4 \ ^ 

< 1 ) jill ^y A-jj^Ji ^\ oJiill ^y LaU ^ yJl aj«jjS 1 I ^ 1 U » oLiij^a d-u?^ y JLij 

sjlp aJ dJlS* j . ^ ^aJjl?-1 ^JlII ^.la ««.>tJll 1^>1 j . LsajiI 3^L-»_ U 

<— >li5 ^ja J-Aa^- Jii <1)15’ j» ’. j£s> (jUl <1) jJaJl ^y ^^LsaJI ^1 4.a!j 1I Jli 1^5 4ol^ y 


Neugebauer, Ibid., pp. 101 - 108. : Jaj\ (*\) 

Edward Stewart Kennedy and David A. King, «Indian Astronomy in Fourteenth- : Jai\ (V) 
Century Fez: The Versified Zij of al-Qusuntini,» Journal for the History of Arabic Science , vol. 6, 
nos. 1 - 2 (1982), pp. 3 - 45. 

li y ^ Ua— » p _>- jjj • ®y ,ji dolj j 1 <ju^- J-i ^ op* y (a) 

UjJ Uo— J ^»-yj djli^ jl>- 1 <jd>- { j^l^m\ p->-jjj . aj^iJI oliJy* 

4P y jlaa li>» l-jIiS" \j»\ . j}jlj v-»li5 j >- jla— * jt 4 -^Ii 5 y-Vi IJl> l^lj! y_j < y-Vi 

. y>«— <l ol jl tjo- 

Paul Kunitzsch, Der Almagest: Die Syntaxis : jjLil J[ ^ fa - yjJ J (^) 

Mathematica des Claudius Ptolemaus in Arabisch-Lateinischer Vberlieferung (Wiesbaden: Otto 
Harrassowitz, 1974). 



4 4*jLj*Jl ^jA <2* 1 At ijiL^ 4 |*^l Jlilj OjLuJLI! AaJL^ ^fa«J ^j«kk^ ^LwJyll 

Ja1> <111j 4 ikJjjJl JJ AjU ^Jl (1) JLJI ^j-k-k^-l JjLj A-jIj 

4 i*jj_*Jl JJ a-jjU jJl LmajI <3 j-jt-feJJ <3 j->- j*j» ijj UL> j jJa> cjL^jj ^jj 

^ j 4 JJ (>• Jr^ ui Cy, J**-**! J*^ 

. ^ ^J» J>*^wj JiJ * J* (ji CajC < > %.». mJj 4 AifiL^lJ J JjlwO 

4 jlil <1 J4>JLI AjL^mJI 4>l<kl«i*Jl L « A J i Jj Vl « ^ T i tkkk l l AtiA ^4 CikpLi^ kLtl 

J ^ 1 Ia jIjT Jbj- jJ ^jJl JbJi (jt jj— *>JJ A-jjj-*-)! 0 *-«jJl ^A j aJUJI 

ajc >-! ja JJ <jy>~ {y m ^ m -** h * j^jAj a*jI jJlj 4 j-kiUl j j-aJI jliJl cuti] J» 

Iaj^jI ^yJl AllltJl ! jlz>«*k~J Aoydb ^ j]a£ J^J Jjp UL>- LjjJ . L$J 3 Ji dulj 
ija>- cH J^-! LaJ?*^ <jJl A—^li-lj 4(1)ja11I ^ ja\j (^AYA _ AYV) Jl_p- ^1>*A-I 
. iujjJl JI jJI (j- 4 bdi> oIjIaj . ^A^Y JI y>- 3 jZ ^ c— >Li Lfj^-I jj 

^3UaJI J-j! a-^V JJ ^U...^AI ^Ll^J 5JUJL>- AjL5 Jj 4 ^ J»-l A*^-l ja AiLjJ Cj . *£j 
JI bbi— I JLp <iJlill <3 jiJl J^ljl ^JaJI ^jJI 4 ^J-S/l IJa jl*j 4 1aj>j1 
tj±Sld\ ( j*j j^suJl ciUS JL* IfCwtftj I jLUl A^SkMjJl ft 3 a CkMJt! Jij . C^jIj — (J>fc*j A^hJ 

. A^jjjajlj <jJtUl 

^ Ijl>- Ajjy ^L>xi-I JLJ . LjJ jjb^-Jll £*bll o jill ^j-kj < 3 jUi! 

. jL^Vl c-JLpI ^ aJL^S/1 a-JUjJI aJLJLI a^-j Lf-i JLiLl>»I jlSj 4jlIjJl Lr a2A\ 

J 4 ft,} Jjj| i jJ>jAi U iJlAj 4 UL>-! A^L«lp I 4 J OJL^Lkkkll AjijjJl A^JLiJI CjL>i lla.^llj 

Ahmad Ibn Muhammad Ibn al-Salah, Zur Kritik der Koordinateniiberlieferung : jJaJl ( ^ * ) 
im Sternkatalog des Almagest, edition et traduction par Paul Kunitzsch, Abhandlimgen der 
Akademie der Wissenschaften in Gdttingen, Philologisch - Historische Klasse; Folge 3, Nr. 94 
(Gottingen: Vandenhoeck und Ruprecht, 1975), 

. ^ A . \ Y 'j* <>\oo ^ i (jA-Jl 

Kunitzsch, Ibid., pp. 60 - 64. : Joj\ (\\) 

:^l ■ ^ JjJLa^ jAj 4 ^■>i.ki , .ll ^JIa {ja JL>-Ij i jJLi JLi) ( \ T ) 

Claudius Ptolemaues, VAlmageste: edition du texte grec par J. L. Heiberg (Leipzig: Teubner, 1898- 
1903); traduction fran 9 aise par N. Halma (Paris: [s. n.], 1813 - 1816), reimprime (Paris: Hermann, 
1927); traduction anglaise: Ptolemy, Ptolemy’s Almagest, translated and annotated by G J. Toomer 
(New York: Springer - Verlag, 1984), et Edition et traduction allemande de deux versions arabes du 
catalogue d*etoiles: Claudius Ptolem&us, Der Sternkatalog des Almagest, Die Arabisch - 
mittelalterliche Tradition, I, Die Arabischen Obersetzungen, edition et traduction de Paul 
Kunitzsch (Wiesbaden: Otto Harrassowitz, 1986), 

. (Paul Kunitzsch) Jz* I £ 6y, Ji ja p oliS/l Jj J jjJLl jj 


0 \ 




p-fi Jp-l {j* J-pSfl cil c ^VU-I ^ £-*P 

A>*~J jl>»jl Jl JJol 4 I -L^ ^^wLmkI l ^3J J> ^ 4 C-> ^-aJ| ftJ> . AjJjaJL i> J jJLi Ifii 
cILLaJI ^_Lp Ja. a J1 £ja al~* j^— ^ Ja* 4 j jaII ^j— a< j^-ljl ci*jIj - uy^ 
JJ £jp- jJl *-« 1 ^ ^la.— a*ll 5 ^i*-S/l AJf; jL Jl oJlA o»l Jl <1)1 . ll 

J5* ^jjP ^ouJli UU L>w>Ij I 4 J a^j^aJI ol>.Ua^ail j AaJLII jS/ 4 <jU jJl ^^aJl 

a +ij& a^aJLp aaJ jl Jp <J V jliiLo jlrlflAj L.jJ j j£j Ijl^aj . ^LiJI 0j$ 

. ^A^Y ai^ j ^AYV ai*» ^*liJl j j-ill J^5- dJUUII |«JLp 

AiJllI JiU-) (_£ J>-S/l Aj^iil j, *.ljaj i^jS AJf? J» q£> aJL*.) oL* jAa^« cilLw V 

^jA f’ltLul A^j^aJLj ^jA j.^a.l J a * ) ^L«Jl AaJ . ^lAwjJil Af^jj £^P l^ijAi ^*Jl 

olj^idl jl ^UtfiS^ll calls' ^1 4 JiS/i Jp ^»LJl j jk Jl 

^1 LfiSO . 5JL«lij! Sjl>-JI Ait? j cLLLw { j>*jj . (^^a^-S/l Jp ujjjJl J3 ja) 
^ c^U <jJl 44 JJ 3 II IJu ^ s^Sfl aJ^I Jii*- ^ jS\ . jVl 
j\jJ * j la >ill ^ji^-I ^ 1 0 jLiJ iJIia p— -l i 1 1 «^3 » ji . aJLpSII aJJUI 

. ^ ®y L^ C-jU jl Jl 4 A^* jil! oSa di>j£ j^Ui jcUKII 

K r S\ j£S\ jj ft <^li^ p-M-l Phaseis 5 Jl ^ JlaJ 

jyu jl5 5 J jSl v li5Jl IJuh ^ JLS'I^JJ l5 jL^j M IJLa .iiiLJl 

/_aT £ 0 Jl jj>- J yi\) jk+A\ JJ j-4 o ji’i a-jjjJI a^ oJLa jl . aJLI ^J l 

</ /-Arrr j^di) ^ ^ JJ ^ c^jl^Ij 4°°(^oi 

j jiJl Aj|jb J OJjjoI ^yJl 4<— ill^Jl ULfJ A-Jj-aJ| A>jJ| i >l^a7 |1 . ^ VljjVl 

0-LaJLp jllp e_iJjil IJLa J| obb^Nt 4 j> jujlaJI Lj jl) (j£^j 4jjJiij jl«jI Jp j-J^LaJI 

. Alilill 

dIUSj 4 «jmmJLI JjIjJ-I ^ j^ftllai ^->L^ cUjL^ LjIj IaS^ 4 t ^*jjlji-l jlaJ 

iJl^J Ijlff JL>J ( jp*j j . j Jill ^6sa~* 15 {jt ®JLju {jA Ja3 

{ j£\ cJj Jill v-i j»j V j AjJjaJI ai^» J? Jp j!a> |l Ll5j j 4 jJJjil ^ Jj JaII JiP 

•Ws* V> 


Leiden, ms. Or. 180, fol. la. : JiJl Of) 

Al-Mas‘udi, Kitab al-tanblh wa’l - ishraf, 6didit M. J. de Goeje (Lugduni - : j — la — 11 O O 
Batavorum: E. J. Brill, 1894), r6imprime (Beyrouth: Khayat, 1965); traduction fran^aise: Le 
Livre de Vavertissement et de la revision, traduit par Carra de Vaux (Paris: Imprimerie nationale, 
1896), pp. 15- 16. 


.vl^Jl AaJju JSul 0 0 
.(rm Seid !bfrH\ fcj> aA* ^ (u) 



^ ^ dlli ^1 p jIUJ ^y 4 i i«.^a» <1)1 
y 4 jl>«J liij SI 4^^L^JD J)yJl <1 )j-sap ^y a*jjj»JI aaIIL ills' ^ii«u>JJ 

4^4 lan.ll apIuoJI ^y * (^AVT (Jl j->* <Jyll) tSJd^Jl J^>i-m*I 

. Ivl./aT ^1 i) cj&J^JL A*jjj«Jl A^yJl i)l V| « AiP aS aJL^Jp Ay 

^JIrS 4 A*pt>- ^»Sfl aJUk 4 j^ialj> ol dlldlt ^-1 p £-lkl~*l JLai 4 LLL*' Uj L^S 

Jdl jt . ^l«A-*-» ^y /(^j->«-jJl d-JliJl <1 )j-aJ 1 jy *lJLL/l 4 ( Jy^ 

jVl y>- JuyaijL Uup ^JLi ^1 j jl jj ^1 4 LiLsp j yll dlUll ^ip y A^yJl oUJjll 

ii^i dJDJLI . aJ^j!a>k 1I yLail Jl o'sfli-l 4 —JLpI ^y £y>- jJl t ^Jdsp ^JIp V[ 

aJU-p V[ j-^U-I cu* jJI ^y i) jl V £j-*p^ll IJu J y- J^ld yJ aJjIp 
. ^ JL>- JSlJL> i>j jJL« J Sj jJLl* O yk LJLS l^J jJaJl oIpJ Alij^ 

aJL>~ jil yx>JLJ iSj*-* olS iry Ijj jl JI^-pI y aIi^S/I ja«j aJc>I~j j^-b <*Jy- 
^SLajJ ^ytjJLlJl JywJL 4 jjLal.4 ~ »l i) J . (jjyJl dJULaJl pJLp jj-kj < y JjSlI 

d-US J 4 e_*SI j^Jl oLS^>- JajLxj ^.dlK C->L^>- LuaLaJJfcl y jS\ CoVVjLL^NI 

. gilull aJLfJ A-^oli-l A^ySlI {jA pS > jJl <Jp 

^-lill cbU JytJI ^ ^yjl vii Ull ^ip :Lstt 

*L«JUJl JL4 p 1 |»^Aj i)l 4 |%-LftJl iJlA jjJaJ AjI J b { j/> j*j 4 

|»Jp jlJLljl \ 1^1 JLp| UhjiSl l^la...)l £ja 4 ^ spI jil jljull I Jp ^y OjAaIJLj ljl-b 

oVVjLI-^^U (J-iJlJl lj-J*-lj 4 Aj>xjLlJ jJLJl JJL>wl)I 4 fjAj* a 1 la t viJUU 

dJLUJl ^ILp 4 jUJl jCT 4 A-MiljjJl aJLfJ (J^vJLa A^Jrf ^y 4y yl^J j $ A^^JLtfJl 

. ^*> L JLl ^D( yJl ^yi JLa JLp a 5 jJl ^y JaP 4 


^yjjjJdaj dUi Jlip jLiil . ^ 

^y 4^UVl cjDjll lJUh j j^.ya.4 jJLil dJLlS J 4 jl Ala^y AAj^iaj ^LumpJLI 

AP-l e-Sjl JJ j > (jy^+x L>bdl dJULaJl aLaJjJ A4« .,pll SyljJl ^jL>- 4 (31^ ^^jl 

i)lS j . A^SHoil oLll^Jl ^ ^yJl l«i> 4— (jlp yJl j.dS ^ JUjfc 

4 ^4 b a.ll UU.aII y ul^ 4 (_^jl 5GI i^yAj 4*jLmjj jj! i j]aj\ I yj J (NV) 

1 jiijl 4 ^yill *■! J*"J 1 tyLdil jb ; ^ y ) JLr-l JL^Jl a!» y jdij 

Franz Rosenthal, «A1-Kindi and Ptolemy, » in: Studi orientalistici in onore di G. Levi Della Vida 
(Rome: [n. pb.], 1956), tome 2, pp. 436 - 456. 



47 IUjW ^sai ^JuJl dlli Jp Jji) Jjt ^ oyJl UUL IjUsil jSS^I vU£JI 
<1 CJj>J t ip 4*JJL jJLJl jJ .((jtLil J5 j j + A n S \ J5 ^ C~**a>4 

U JS\ *twl 5Jbu Uuk Jii Ji j . (^!>LJL) jJLp jliil 0 yiJl ^ jliJlii4 jli^* 

. ^ ^ ^>*ill, pip I jp* yk L*l jl^Ljj! 

(^Ul *L*l*Jl (Jjji j » >/g J-»-p <5*^ jlpjiJl Jc^l ^1 ♦“•j-*- 1 ^ <3^0 
JLio Jp i aJcS cjL) 1 JLij . j*A*\ ^ c^ri Jbu lifAXT -AMT) jj^tll 

o jJLJI (_$ y^y 4 <J j^Jl |%JLp ^ ^4 ^p • jLp . pA o V ai^» JJj p ATT 3i*- 

<-15 *>Lpi 3?^ ^ jlp yUl <S • 4>«lsP 3i4 JI j>- Jp C* CU>- j>\ ^1 

«p"> M ChJ>«j uMj cjIsS3Ij . ^ j^«JLLu LfJLp J*a>- gSlrJl j j^Jl 

pjjUll ld*j (jC— Jlj ^-J»S/ 1 oil— >■ L-a1i>Jl L Lpj Jljlll Jp AJ Jj>o 4 4_5*P^dJ (jlPjJ 
d)lj CjI jL^Jl 3 jj j£i \jjj*jj 4 3j j-^ailj A^jLiJlj A-Jajj^Jlj 3Jl»j— Jlj OjjJl 

L»Lj| <l*j Jl>«J LdT . *U-JLI <l>i 0 y* ^ aijU ^ijS/l 

^jpjS/l ^ (1) il p->* >21] LLsPjj Ja>- JJ L^jJL JJlil ^jjJl villi j} 

35 jJ*j ^IjoS/ LLp j 4-J ^JLiJ L5 . jjIIj jtbll cjtJb^j <*- -JI pJliSfl £• 

351 >1 o-jUM ibuSf! olj^ iUl J^kJl ^ OL^JI 13 J^A I ^51 I^U 

^UjSI j iijliJl c^S'ljXJU jJIjl^pNI 3j^L^ 35 jJ- LL^ j ci L5 . j^jIjliJI 
oj-jS/ j c 3-_>j j-3-Ilj 3>Jj jJLlI oM jiS/lj oLpjjJU j Ji L^liL-w-j v_^5l jXll 

. ^..a JLlI^ d ^la*. 4 j^jaII 

j* <jL U iJU j c ^JLill vllLJl pip ^ ^]l JjLJlI Ji e->li^Jl 11 a 

s\ & Jjj-Jl t ( 3 3 L-II >U1p J-S ^34 <1 Sjlp 

^5 lull Lw Jalij SJLP ^ 4 ».Ua.J 4 l 5 J^_j c JL>- jJi jlp jUl jJLa< ^.».Ua.t 

3-4 jJl ciiii J*4 ^ dUi J^- JLij . jj^lil diii »L»1p L ^Ip ^^Jl 

^JIoipVI Sj^U 35^ ou* ^uiJlj ^-^dJl Jrj\ jt JLStll t23; 33 JI 23; 51 

3iLiVl> . (1) j^tll JLfP ^ pJ ^Ul ^jSfl 3 ^Li plJL>»l^l 4 oUJl ^ ^>»lU 

^.. <v >t«. ll iLiyl (3 ' y** V-* **« 4 |^ {^y i * ^ 1 jlp jJJl «x5l 4 dlii Ji 


. 3>d^ ^ • • i^yr ^j-lJl ll» ( > A) 
Golius Jl < _^ 4 iil jJLi pip ^»l jj*j SjjUmmJI oi5 ^ll v^>U5 c^lpyUI : ^Jiil (\^) 

Al-Farghanl: >4/ Farghani Differentie scientie : 4 ^J- r J^Ul ^ : )l t ([ > *n ^ i . j .a : ^ ^ :->^-4l]) 
astrorum, edited by Francis J. Carmody (Berkeley, Calif.: [n. pbj, 1943), et celle de Gerard de 
Cremone: Alfragano (al-Fargani) H ‘Libro delVaggregazione dell stette\ publicato con 
introduzione e note da Romeo Campani, Collezione di Opuscoli Danteschi inediti o ran; 87 - 90 
(Citta di Castello: S. Lapi, 1910). 


Ol 



c-jIiS* ( Jp j Joii ( Jp Ulla.4 jlS’ aj! Jp J ju L« IJL> j c U ^ %» oLil j 

<1)1 jji 4 y S-ijJJ- jil uLLLJ AAjUa>a Aj^JLP l*y ^^ilpl pj . ( jpU*l5^(l 

. LajJL^X 4 yTjb 

Jl j La LllS’ A-pl>- IfJba ^Sjj 4 aIjL? OjDI (J j>4 L-blS LlLpj jJj 

y j c Sji jj CyU ^ijt yJp (i j * - * ! yUSj y LU~JaJ jj^a 

c^LiS* ya JjSfl p ... d 1l oVNjLL^L jl>*S/l JLyaJ j oLSy- Jy- a-pL>* 

/ VO yU«l 

4 la^ : 4 JiLi, ojo^j dJULUl pJU ^y j-ma Jl a JL* c^pLtl jlSJ 
y iL-ijSll y j~j^j a-lJLLUl pJp y Jy y yjt y^JLl jl>- p^*J* 

kZj\s > ^ll yJj 'yA y! I ^ lliiii>iil jA JkS ^y ^e^Jl l*l> * ll btiii 

. *LLJ( j*-SCl yLJLil! ajI^ y ^tiM.»ail <yb£J ay y yJl Ll— {j\£ 

y jyUlaj gjlsJ ^JLiJl JJUcJl _ Y 

y J-4-J1 1-b y*- j yli! J 4 P y AuyJl Aa1)I (Jl p->- y jj La 

J jJlj ^y a-JLLLII ^L-pjbD Jjt dJJi J^-Sf j * Ay 00 jj yJl ^SliJl 

yo y ft 11a 1 yaj (2^* LjylJ Al~* 41+ju+m <J L*.» J t.A j\ . Aa Jjftll ^y L^il US^ 4 (J-JLa.}^ 

LjiaJ .~7 JjlJbj- j oLL«^>JL) oLLj ^la ...*ali ^y 1 jJl>-j yJLJl J y tl! tJJLi frUJLp 
yJl oL»L*JJ oJL* y> aJ jUI c*jc jl5 j . c-Jj y <w^l y^Jl ^J>\ jj» cyL-^>«_» 

oteA* 4 JJLOj ilJLiu y aI^uJLI iU^jS/1 oLL-n-a yjj AU^ ^ly 

.L^lp J-s^>- y!l f l3^l y 


( j-J ^IJbu tyjJl y aLjUI e yiJl tiUj 4».^»J c^aI^-I yLJl 1 JL* ^J?» jij 
jj]a+M ya jL^» Jl 5 ^>bsAj (J| (^1 <1 ^ y (J| apLmJI <yjlip a^Lpl* (JJ 

. a 1 la j ^5llJ AjjJaj Ajc>-I j^j plyJl (J| ^Jj 4 US' Jb Jb»- ya L^1JL>wL^I j JjI jJL-1 
. olS' JajL^j 4 yL**>- S^IpJj L^>- y5l yjl L^^i) J-k-Jl <3 ^ y ^laJl SiU-^f 
utils' J 4 j^^Jl ! ^yUl J yJl y t\Mj\ J^jJI 1 JL* ^Jp aJUbLt Xilal Aj^j JL>>lj 

• 4. * « 1 ^L> jLpij 4 ^m4«m) 1 Aba 


Thabit Ibn Qurra, CEuvres d'astronomie, textc etabli et traduit par Regis : j la ;! (T * ) 

Morelon (Paris: Les Belles lettres, 1987), traites 1 et 2, 

.(M) yj LiU-l y 1^>1 y U— i yij 


00 



,>^*1*11 - 1 

y+0 yA J jIjUU yA 4£’y+jZ ^l*Jl L&Ljt«j OjLp J^Uaj 

(_$l l)j^ OjL-*Jl oJL* 3 jj LaJUwP ^j^Jj . '^ L> ~ <Sl 3^ J * ^ 4 ^b^jf (JJ, 

ils^j! aUjliLmJl{ A^^LflJl JjIjJLI ^jA j»*Jl oJUL ^^S/l 1 ^* >i .^aj c jl> jl^- 

jy^A^A ty\ yj L f-z-£ ^-*-LS’ d-S (1) j-*tll dLSj . J^JL^Oj ^|JL*_) <_£JL^ J_4 L jJ oJ->*-La 

L^Sl JjIjJL! 0 I 4 J ul^j . J^LlJl J^J! iJu j..„::, ( f ArT M\V o) 

q^jk * ^ i d-^P- d-~* aJLJjJI ^L^jVI iJLJL* J.Io^ 

u jJLULJl (j < j i^^Ldl (J 1 ^^ br d Ji3j . I ^^JLaJI ^^jJI 

. Jj^Jl j cr^jd <>;l J^l <J* (*-^ t 


cJLjJ. ^1 gStdl jt V\ c (n) «^l ^jJl» J J*lS3l J^Sfl ^1 Ul J** ^ 
<iJLi>«i! JajL-u jJl jl J JJ ^j- 4 tyJ^ ^tr 1 ^ «‘ < *‘* < ^ <_5^b ^ 

J jloi-1 oJla aL^jS/ j^jh! ^ *bbJL>- (j^“ be* c.~^ > - Jj <^*51 j^lll olS^ jji- 

4»S"^^fcj 3 ^ «— > mvJI cli 1 & I j! ^ lJi-Lj * ^ , » ft «»« M ^-5 " {_j ^ ^ 

N Ij-A (j! <l)liT (_^JLll y» y^Xioj 0 jlS' 1 L» y£*j 1 A^jliJl ^ j^JLJ ^-Jl jjlpV 1 

. (tr> 4~* jJl aS' jS- (j J>\ *S j>- ajS/ 

i>*-JLj| aJjh * y^T J (C^j dt UL>- ^ la : 

j^>-^/l (w^LlSCJI iJLfc ^^3 jl>sJ Ul £<» t jh o Mill 4 JLmm ^3 <^li^ _J 

. Aljlill i£^ ^>" y** l)U ^-J l 


^(jj^iUl iUjjI L_^o- ,>>*^11 d\y*S\ £yey. J-^4 (^TV) Escurial ^yJl ( _ r aJl (Y^) 

‘ ^ I j-A ( JJ^- ^lajl . 0 jiil 0 ji>-tli! j^L*J| ^ c5^4 

Juan Vernet, «Las Tabulae Probatae,» in: Homenaje a Millets - Vallicrosa, 2 vols. (Barcelona: 
Consejo Superior de Investigaciones Cientificas, 1954 - 1956), vol. 2, pp. 501 - 522, and Edward S. 
Kennedy, «A Survey of Islamic Astronomical Tables, » Transactions of the American Philosophical 
Society (N.S.), vol. 46 (1956), pp. 145 - 147. 

‘Ali Ibn Sulayman al-Hashiml, The Book of the Reasons : ^ J jJL>- J5Li ^a (YY) 

behind Astronomical Tables = Kit ah ft ‘ilal al-zijat, reproduction of the unique arabic text 
contained in the Bodleian ms. arch. Seld A. 11, with a translation by Fuad I. Haddad and E. S. 
Kennedy and a commentary by David Pingree and E. S. Kennedy, Studies in Islamic Philosophy 
and Science (Delmar, N. Y.: Scholar’s Facsimiles and Reprints, 1981), pp. 225 - 226. 

Thabit Ibn Qurra, CEuvres d’astronomie, traite 2, p. 22, lignes 4-5, and : ^ (YT) 

. of _ 0 • ^ t ^ |JLp ^»1 y* j LjU^Jl ot £ I ^ fc jU- jil \ 





jJjJI JJ^Jl jgij Ilj J, c-U Jl v t£)l l-i* ^U» >ill I- - 

i^-UI J-*-«Jl iSij* 1 <_^ ■'-' ‘ l-i-<-) JjL- 4jI <jw 

. £^llll d) jill J-J ij} t (JijiJi d! *j* <ji ^Lwajl J-J ^ ja ^ J j>- 

jZxS . 4JL—JI ^j.. <> .ill 4^ (j*Jz * Hat 4-w»>! ^L£Jl iJLfc JLaILj 

» «^flll IJLf* ^LlmaII (J yt^OA 4P j**j 



il y>*Ij . d) j5Ul £ J* ^ iillll ^jS/l Jp JLpI ^31 Ifci Jl^jj L ji\ ikiJl E ^*^ 1 ) 

(I) 0 y\j}\ ^jPjS/1 $ 4^-jJlj Jll 45^ 5 ^Jp <ijZ~+A <j jj\} aS j>*-> 

. P j A j-jS/I l> d)l z+. 4 a <1)1: L-ZJ 6 jJIjlII oJla J p JL>~ jJ . D j-£ ^11 oli 

(^yfcliaJl ^pUfcJLll jL~* (II) 0 J\di\ J* ^JJl £Jj^\ cfJLii £ jA dJJJLS' ^ E ikiJl j 
Cj B JIjlipVI l:kal I dlli Jp jil kJLJlj . ^JLa Jp »l^..«.ll ^ 


Thabit Ibn Qurra, Ibid., pp. 26 - 27, : jj-iJu UL 4 J gyJl (TO 

. lift £>«j^-I C.InA» lt. : > T \ 0 _ \ 4 jUpJL*j t lxxv ibuM (Jl ilvi L ^P ^ l 41 * JlLi jiftjl 


Jij o llll c-UT^ll S £ ciji-il ^Jai .Nj M bla£j 

.UJ E ilaiJl ^ ajS^I (Ill) SylJlJl 

Aj>jI~* 4 iS^ 4 (I) jS^ ^ll Jp Alois' ajji 5JL>*lj AU* ^ 

AU-Jl* A^*JL) AjjL-w*j t J*>Lia_i\l A la 3) C-JLS 1 » $ * AIjU SjjJLJI aIp aJL* jj . Ajjj^ 
^ A*-JaJl ajbb . IfSULi {jA aJaIJI L jJli J! ^^JLlI a^j^J fj^Jl cli jJLJ (_^t t^A-J^ba-Vl 
*I-U>I &jJm L_o ^LdJ aJLU ^p ^-p c jj» Aults' LajLipI ^jiJl 3 jl>- ^J l 
Jp . AijJl ^15 ^ys>r jA j-sAlP <^4 N jS' Jl £jU-| UlLaJl (jV 4 E ikiJi 

. (Ill) 3 jJljJl JJ (II) 3 jSlJlll Jj a^mJJU (I) A Jl Jill ^5 j>» ^uplj JSLLj jl JLpl Jl 

^j-ojJl a jl3 ( j*~Jijj (II) UlLaJl Jp j^o .1.11 <S E aJoJLJI ^ -Up jj La -U p 

Jb *P>&j 4^ta J|-UpNI aJa3j 4 A la All I ^j^JU J ( j^oJtJLI <jjlwa J j* ,j*l Ju/aflT 

. «Aj jljlil auJI» a*J Jp 

jAj Jl 5 LuJj (III) o jIjJI Jp aSJ- E aJoJLJI ja LJI j lit lal 

. AuJl# LJ Jp JsA>J 4 4-®J>u)l £• (jvJlZLa ^Jlj 

c^-pS ! l^oau Jl <~JL (in)j (ii)j © ^^1 jljjdi cJis' Jj 

UlliJ . ULUS' c J ^il jJl J ^ j . La If AjjL-Ua ILL- a 3 ydl a .til auJJ U>tAlll 

(_^1 4 a-U>“ jJl 4 tfllall ioliJl JLjJl^ A-jLS* ^IjlaJI ULLJl o-LJLp Jl a^uIL aJI— JlI cJIS' 
hjZ~l\ jJ> IS J±\ Jl^j li^l UJUij 4(1) UlLDl Jp A1~JI» uJ 

.an)j ai) u^i <> a ^»Lii 

L^i J.1^ Jj j . ^4-JLll IS j*- A-ujljjJ A^fi uait ^ iiJliJl <JL2il 01 

AJ^mJIB < *^ - 4 JJLaj J ^Ja! #A-w»_awJl A-U*Jl* (1)1 4 UllJb IajU 

(JjLL . AjjJllall Atfllall Alolill L^l jjwl a j^S/1 aija Jp aJL^->- j5j A^J j 4 *Ajjljdl 
^1 A— —JIj Lljlj (1) <.liil A ll OjUS^J A— — Jl Aa^> «Ajjlail Al— Jl® Aa«I 

UjJi ^1 SjiU Ufcll (in) OJULill Jv-j i(II) kULLiJl 

* "^“1 ^ll J jtl\ ^ iJ>lj Aj— j-Jj 

:/^il £jli-l ( _ r — JtJl kilii J*sL.j V LJ- Jhll JSOdl Jp xi~> 

0 jjljJlj . ^Jl kiJUO { j> ABCD 0 i_yljJl yS ja E a la a *. 1 1 jl^pI ji\ 

LA Cj A . .‘.Jl a-L i3 Ijj-kiJ ^Ul jZ Jl ^jli-l dULoJl ^ G ji'JI oli MNOP 

MQGP OLk-ii-II OUail L*t .^i.^Jl «— .’5A_ajVt ikii .yk Bj t( jJlJLLpVl Uk5J 
^jlil dlUII ^ki EGH ^..hJll ki-lj « AECj DEB J LjJ uLjlji* U+» NGXOj 
Cj B i A kiill J » .t.ll jj olki- ^Li jl . aj-J l _y}\ H * la 21 jS’JI 
^>1 jl ^ Jp <J j *^-l ‘ i g j . M . o ,. * II ^La.u Jl Jp 1 ' . T , .. 4 k..j JLaj ^4 «..* 



JS i L. IJlaj 4L0 iPK tIN <KL cIK 4 IL :j5>! £jtiM <lLUJl 

Uj»>- 60 Jl jll ^jliM ciXLaJl ^LcJ* p-*— * JL*j 4 •» 1 la * J^*-j Ij^-aj . 

^4 5; 30° Jjo Jp gySlI jtj Uj>- 2;30 ^jL-J EG jS^ jll ^ j j>- X*-i jl t LjLju 
S jiiJl ^1) «ijj|jdl <J d)l dJL! JLS' ciXU J^ LjIj ^ILjj *1jjJ-1 

. 1.^ 365; 14,48 J jU j cuB (jy jJl dUi Jp tkbJl J! ,^-jJJ! £y*- j) i.j!All 



^j-u ^IjJu OJ>«j 1 yJl jVl jj! Jp <— aJj^° 

t JL aj ^iaii.n»ilt Jlaj V • • Jl j>- (_^1 4 pAY*Y pAY* * <L** 

I 14 15;15° j\XUj il y>uJl lJu jl j 4 *ljji-l 20;45° Juu Jp ^aj ^/Jl £jl jl 
<_£JJI oil! I p js^M ^JIjipVI 5 j^L* i5 j>- ^Jlill il 11 JjIjt ^UpjI 

l*J IS'jJL. ^JKII jtf yJl ^UjSfl ,ILs 4 U^l L. Ii[ 4 JL-V 1 ^JLS ^ 13;10° £L 
JL, 0 - Y) pi j JSdJl <y (III)j (I) ^IjJI Ort -M Jl ipt L. lJUhj .Ui 
Al*-Jl jli IJlSCa j . ( j*J1J£pVI ® j^L* ^ j^- ^jUM ciXLa.il £jt jL ^llii^Vl 

. SJL^^JI U 1UI ollJl yh jJl U^JI SiJl Jl ajjI J ill aImJI Jilk? V aJ^VI 
yJl ajjI jll aImJI X*i l^i* jl 4 Ljiaj L*>- y Vl a^poJI ai~JI oJla 

• 4mhJ| ^^*A«4 ^|p ^ I Oi^il Jj ^jJl _^^l J 4 > . l I p>* ^ll 

J> ^Li ^>5^1 V 4jy^l villi Jl <^[j & J>* £ J\ g.jUM ciXUli jl Iwj 

^..»o..ti 1 1 (jx-JllJL* j-4 A 1 M^LaJl £jA jJl S jii ( j^«L^Ai 0 j^L%4 AjjI jll <LmJ| 


V | ijjl jdi 4 JLmJ| aJL* (J jk ^Jp Vj . villi ^Jp 4.1a. All I 

lit V £jl jJl ^ .^JlJLlpVl a jiL* 41 jU UJ JJj i^^lll 4l*Jl 4^-J bln^-1 
11 a <1)1 c^jVl ^ ;iJil jSjll gjlil viliiJl Jp Lr ^Jtil J^ji\ tf>l J1 \ij* 
. ii>lj uJ {jcS ji - 1 ^JU ^ja JSG . ^^IJ^pVI Sj^L* iS j>- ^Lli &j>£a 

* £J jJl ^ilk cil d*** ^ j ^ iyS U^jl lij b,^«> £»JU v_*£j 

AjIjL»>j ^Ej ll) JkClu 41»* v ■ 4.1^4 

t jJ } aLp jLj aaLpjL ^ j.j4.Uaj iLpjl OjLaj <J| ! aaLpj! <Oj^>xj viJLijj 

I <*JLi*Jl o^Uijl ^ L*5 1 la» aLp jt ^ili) jjiAij S jj ^-p ciUi ^ja 

^ji p-*jt t g*j j-Jl villi k_i> ^ ii*i <l)b j aJL>-I ^ ^jl f 4 1 k I 

ilr 4 p-^J Ijj^ (Jw-i *>* J JA IJL* 0l5j v 4JUL>~ ^Jp UJ^l ^i j i ^LpjSll 

(_^Jlll ^ibdl villi Jljj V 1 la.» <1)1 4 4iblj&l j*PjJl ^P (cjU^II Uuk j£juj 

JL^-L viJLUJ . villi Ja?L * j <+*a JLJa <Aj J k> ilJLpJ (J**^ 

t * * ' w " 

t JL a v. d.lLt ^juj c 4 m«i JL l|Jl 4l£j^Ja Lll< ^Li If* i V^.«*M«W i> j c (/ k-^JLl ^ iJliJl iJlill 
'UpLsM a^LpjIj ^bpjl IajjLmu* 4 a! I jp-T A4 «a «pj 1 jSu* v^liSOl 

t C T — Y) ^LmJI J^JllI ^Jp villi Je^LurijJ 4 jLm*p* ■> »■» w j j-Aj . Jal i 

li~«J Cj A D bla ill 1 <Jj y-JLi i^LpjSll aI^I 41^3 j t ^ ^JLlI 
.' 4 J jJl) iiUi J J*jj . v-j^UjVI ^"kit c£JL>-i C-M-J B ikilJl J 4 ^J|JHpMI ^ykii 
L«lj . ob^LiJVl ^l—pjl ii^LJl LuL-Lj ^J->-Jlj ^L*pj1 

c JiJl c_i^jL>-l Lf- jp ^ill ( iu^\ oL>.LiJl ^i ^J->-il o^i 4 j .» ^ Lkj 

. <Y1> «lksMj JJjJl ^ ili ^ 4it j^kj ^ 4 villi k—Jj 4 ^ yL sa l l v-JLid! 

^Jp (1) UJLIP 1 J->- v^.A j« J> ( j*^JL 1J (^jljJl ^Jt^l (1)} t ^IjJl ^^i 

jJj_a i-ki <„. a .p-ll l jj» 015 viLlJL) 4<-->^LijVl ki < (5^"! <_r* <5Lij 

ikp^S/l J| v^Ll5Jl cjA \y >L vP !«5iJ . J 9 y+*^LA Akjtlll #«li ^M>wiil 

jJjJl ^j-» ^ C ^ J j j ^ 4 45° j\J .k+.t ij^liJl 

Jbu v^Lm^I-1 ^ JJ <4Jjk .JL*Sll v i t p . Il 4 (^ij 4 i « ^r^ 

gSlsJl Jp jlp^i 4 (w) UjLjI jp ^ lySM ^ c#t 


. l\ c ^p i r kjUfll / ... i*. j.i.^li : ^liil (t 0 ) 

. t< ^ t r w*us3i i«-j; jju«1i : Ju 1 (n) 

^ ! i * j 1 * 1 *1 1 ^ 1 g. I ‘ jlj'i . I jA j eJuk ^ IJlill j it. P J .*'1 ^Ibl (TV) 

. lotlll (Jp J[ L.x+11 

.(Ar- t-) l^j Jbjjf ^ c__^ Oi-y Ori sUmII gjldl (TA) 



. (22;53°) »lj>l gs j» *20;54° 0* J* £j\ £ r 

. (0;0,50,l) iJl J 0:0,49,49,39° : jJIj^MI ijiL. 
.(365:15,22,53,59) i> x 365;1 5,23,34,33 :U*JI i-JI 
.(365:14,32,9,20) Ljj 365;14, 33,12 i-Jl 

.2;6,40 : — wJLll JJULill £y £j> 

~ * ^Jl clUS J ju» jJl U lij 4 4j jl 31 SJu>- mjLJI ^jLuJI o| 

jj Ur II (J j i+jL£ ^ <u^S/l ^JLi 41** i.A*( 4— -«- L idDS 

4 j.,fl-.ll JL. ijhsai U* 45) 4i.jl ^4 lyyJl 4U)I ,JUJ JjVl 

. C UJ.| 4j^° jj ^j- 4 ^ la s jU JUu 4A^LJi £**li)l (1 ) j-aJL) djS/l 

j^kxj Ail . <nA> Jjj4 L* jjp c ^Ij ^JSCjLi c ^ tl .i.. » JLI kjll^i Ji ^ .1: uJ J 

j-a (^JLlI j^L-S/l I IJL* JjS/l JwJM J- 4 ^ 'j^ *L«JLp jaw ^ 4-L df 

. Ha (Jl bbi^l Oj*ipI ol ^ bap Cfcij * 

01 45-4-L5 v-iiiS'l Ji cjDjil l) 1 (_5jJ c LLL* L» ^>1 It LJjL>- blj 
4 ^j>-U {j* j t^JlJLipVl Sj^L> <CjU ^ 4-pL?-j 4 A*jLm*>- *Lk>-t jl Jli ^ j««.lla > 

jl LJL>- ^ jl* dJUaJj 4 ji 1 jt <Ji a .v» Jil ij* y** JLLj iLp jl d)t 

oj^L -4 IS j>+j aiS^Ip ( j .^».«t,,l i £jl dr - <Ji^ ^ a»*jj . j ^jm j*« 1 la i 

<1)1 jA Jl (Jl jjMMfcJtJl 03 jj*J CJ jJl JbJL>sli <J AAj jk JLpI C^JlaipVl 

JiCjj iwJUfJI j«»lk oW JLL w-L ail . «L*j>»J! ^L«Jl dJJij 4 <uj>«i!! 
dili j 4 u^LSCJl Jk— ^ J^a^J a-»w idJldJl aJUU ^ aJLUII ^11 

u)l J^jdj 4 AiK.lT * li (Jl I^Jsj • ^ LJ| t JlA (.Oil^J ^Ut |^J 4 4m*mA * 1 lA t 

ciajt ^»lj (J-* 1^,,)^ 0^" (Jf 4 ^ Jj MJt <J^i ^ J"*-».ll Si*-* v-^ls^ ciJb 

iL^jI uiJL>° 4 AjjJaJ1 aJ W ai-*-»lj aijj <>LiS^ s^LpJ ^JJ 

SJbaJLl jS/l l^jLLJ ^Lv^jL 4-4)311 Jaii>-I ajj . ( j^^«JLkj oLL— ^>-j 

( j-« li^LLaJl 4— iL— j>«JLJ SAj JL>- li j_la j^Ljlj 4 jt ^laJti ^ ^^jJl 

tJLfe j JZ+a ouLl* aj vi * jt jl>* (_^1 (J| t— ij-*j V . ^ ^ ^jaj* «JL1oj jJTj! AjjJaill 

lajb ji ^ olj^k at.» i ij a*p LjJ^ ^aJl c«j\a^ 3 l ^3^ 4 juj^ I ^IimjaLI 

^LJl d j-ill ^ JjS/l v - a >/» \ 11 ^ ^iJiiu ^ a-iuJI yA j ai Jl J-^jJI 

. y» J_p- cJ ^yJl i-i jail jlkJ 4 ^^LJU 

^£*J| OlajJi>idl bap 4 jwlill KtmA 4jllT 4 c4 ./a >«J (jl dJJaS' 


Thabit Ibn Qurra, Ibid., pp. lx - Ixiii. 


JVai^Vl Uu4 >il (Y^) 



<1)1 i I -La 4 I j ^*p 1 JiJ c . 0 ji>-^Ul <1) j-SCLd! If. JU-t 

4 4-^cJl Al*Jl ^ A5*>^P olil C-^ Aj1 J C £J ^Jl (jJUU Jl A^jJlj dili £jl 

4jlSjjJl ^yJjjS/l ^iUUl ^Jlp jUalil *£jljt Al*Jlj ^JlJlpVl SjiL-* Al>Cj 

L/>uu ^^jlh is’ j>- J&- ^*>ljl) ^jlp ^U-I j jiJi ji>-T ^ 

4 j * + 1 la > aJLmj La 4 c^lj^Jl cjLlj^i <j| 4 <JJUi Jbu . (<jj-5Jl AJLji 19 ^Lj 

a j^i JjJIJIpVI Sj^Lj# aS j>- Jl j^JaJl diii £jl aS j>- j o.JLII dUj £jl aS j>- Jajjj 

ollli ^ A ^ <1)^ 4 IJ^Aj . >1 V t * 5' (jjl (iib £jt A^ jl jp Jp Olill 

jJk JLL! V j o .*.11 jl#o ^1 dUJuj . ajjLo^mJI cj! j£}\ J£ aS j>- 4 1 j>*-> 4 4-^>J 

Sj^ *ljj t» JJ La^L*j| AjjJaJ a ^S li i jjtf- ^*Jl cilb * u 4 <1) j-^Jl ^ { j^ L>- 


. J j-saaJI j7I jjj ^^pjS/I jjj^ ilflu-l^i JjIS Lgjw? j L»t 4 Aoltl! ^ ^>«Jl 

c*u^>4 ^iJl 4 45° jlJJLw aj^Jl!! iLpjt oLaL^-I a^IjJ <1)Jj 4 1 j-*>*lj 

<l£i>-^Ul ciLUII *UlP J1S ^j-4 OJU-IpI Jj 4 4-j^-SJVI ^yit 2 i ^Li ^ »Ua>-Sll 

. ^ AS' JaSL^jJ 


JLapI — ^ 

L>- olS' JLil . j ^*Ui ctlii a-LJLp Jb-l <1)IS^ (^JJl aL>- JJLiJl Vj c-i ^jo ^ 

. mJU j cJIj c- 5 Vj 4 AiJl viJLlJ ^ aJI «w«J Ji Ll^ <31^1 4 /_aT 0 1 ai^- ^ 
4 4-^1 Jl CjULmuS J ^IajI ^ J « W./> J-Aj 4 J-P JL>-I J ^jDj> aJ jpJLj jj j 

^ 4 ^LLiJlJl ^jJI j-A a] iai>- JJj . ^ ' ^a JL>- j aU jJajS- ^ LjJ^>- -t y^- 

jjJ At jl ^Jl • jjJjJ AjjjliJl^ J J.J.Ja.^1 L^I<I>| (^> * 

AjU£)I AJ Uj c^u^S l|.p> <1)1 jJLJ 4 J At jti^ l«l . AA^-V Jul JJ» Oji- Ji 

. <rY) Jju j-iJJ ^1 cAr^ t>“ 

A^lpj 4 aJL ^ ) ^sAill ^«J 4 1 1 1 jJUi C- dl^ll Iji jJj 


Otto Neugebauer, «Thabit ben Qurra <rOw //*e 5o/flr : t ikiJl oJL* J-bcll ^1 (T • ) 

yeori and «0n the Motion of the Eighth Sphere*, » Proceedings of the American Philosophical 
Society, vol. 106, no. 3 (June 1962), pp. 274 - 275. 

Y. Tzvi Langermann, «The Book of Bodies and Distances oh Habash al-Hasib,» : Jal\ (f ^ ) 
Centaurus, vol. 28 (1985), pp. 108 -128. 

Marie - Therese Debamot, «The : ^1 . oJu <j jiP y jL»i cJLt- JLaJ (ft) 

Zij of Habash al-Hasib: A Survey of MS Istanbul Yeni Cami 784/2,» in: David A. King and 
George Saliba, eds., From Deferent to Equant: A Volume of Studies in the History of Science in 
the Ancient and Medieval Near East in Honor of E. S. Kennedy, Annals of the New York 
Academy of Sciences; v. 500 (New York: New York Academy of Sciences, 1987), pp. 35 - 69. 



J L > - Jp-t Jp) » Cjijilj ^<» Li jP >> j ^ dll L^ 4 ^isawuplil 

Jjt op li-l AjL^IjJJ l**J j ^Jcl U %li aJ j J-*j jl5 L* J£ <M«~j 

J^du ^LSJl IJL* 0*1 o*^> iJl^Aj . JJLo j ilJLiu ^ Sj>wil OjJaJl a^JLjJI jlpVi 

U .«* P <jl . j-P-S/l k-yLi^Jl ^jp ^LlJb jt JJ iJjLf; 'if oV 4^JflU*>JLI oJjjJ jl j> 
Jl oi JLp JL^U SI roliUll ^ £i>ll jp Uh 

jL-ji <jL^p (J^UaJl j j»Lojl)I u< » y+jfj c-# JUo^ ^lu> >iU (d*-jJL^>) 

1 Jla J5 ^ <aJL>JJ o£JLaJI oLL«J» 1 j*JaiLI LLl^ L*w? ^jiLj 4 ^1 jiS/l 
Hjti uu ONl ^jP . oltLlI pJLp ! jJLp J.pa3l JLmj L*y JwajdL 

. v L£!l ^ S^l c^J! dlLiJl pU 

ft JP ^ _ AaL>Jl’ ^ (J* C5* Jj^l P~ 

j^jjI jjJl <wyl—*J- dJJS j « . j*Jl ... 1 >■ j Jlj jLjJlj <Jj-*pilj (.p^jIUJl |*-^LilJl 

Jl iiLp^fL . Lf^j jil iyJl J j!jl>- ^IjlpJ ^4 jyc* £*-djLJ jil 

^yJl Ajj+jb I OmJI JJ LLlwJ ^»«Jl olS 1 jp <JjlJp oL^ Jl v_**^LM JLp JL*p 4 diJS 

|1 V— J »j*Jl dlLH 4-LftJp . <A«lf Cw jJl OJl LyJ 4 A 4 jLaJ Lj-L.P- .Ut 

Jit c oSLLaJl oVVJd-Vlj oLLJ-l jUf ^y 4 0 j^pJI o~Jl <L>V ^fill IJLa IjX]L~j 
o J l>o«JlI^ L*^j (ju^C ^Lj J^Ioj LjL^dl j^dS/l d>l^ Om^JLII oJ l j~z£j 

|Up 

ol^ * 'l.ifl | l ( ^yll J^UjJl 4 ^1 Jd*l Jp c jjLb 

J5" 4 4.>>* ^,14 <AJj iaj C dUjJ IaJ (JjLlUJ 4<«pts^l 4V_-^lj^Jl 

^Jbt j . o^JULfll ollvfJLl (£ jizJl ^Jall J} oIj J^lal j <l)t 6 J* t <1 jl JL>* {jA Jj JL>- 

aJLm^* ^)Laj |I . jp% il l Ajjj ol^*| Owi* !>> ^ (wwtl^-l JLj- ^ jjflj JbJL^- 

OJLpI jj k— >L w-J“I J jJtf ^j,<a » t 1 (jl-> jJl di. L a. l l ^JLp ^y j-daJl J^La Ljjj 

JLp- AwUIpI ^jJl Jil ^y> j*j <l)t JJj . dilill pJp ^ qJ> jaJI Up Jp-1 ja 
. ajjUwwJI o ^SJl Jp ocj- Jl j-pbJl k-Lli>Jk luj <1 jj^LL* jS>xl^ l (ww»LLl 

LS^ jP-* 4 jj^Jl j£j* ^ OjliJl < jPjSfl ^sPJ 4 ^-flJlj 1 1 ^jw* J^ Jj 

jaL.) ^j-w^-dJl aS j>- jIjUu j 4 4jjL$J! <5 jjL-l aLjS^I ^j-d’Lnil oU£Vl ji *opip 

jJl dJLii J^>- ^ L>-j^ 5 jJLp d^^Lj jJiii japII jp- Ut 4 5J1p-Ij ^jp ^LJi 
JS' j^jSJI * j>JL* Id^Aj . (ol> jaJlU ^^.aiS/I ^jJ > jjJl ^ ji) 

<w^j jp Jbu L*li (j|^-*Jl Ji^/I Jp djJUy- ^ j* cbLfll jtws<a-i 4 UjjlpOij j4wd 
jajJI o (V* - T) |*ij J^dJl . Jb JL p* {£ j +* LiIJj dill 0 j 4 ( jww«dJl 
jiS/l ^jP ^j-w^-dJlj . jwtpJl ^^PjP o* 3* Jj^i dwj. » fci» 4 D (JjjS/l A la 2 > 

LkD La ^ytj) JIjupI LUiJ cy jit ^ Ej JLp jJI jl^-* jit HDA L»t O ikaJl 



OM Jai- j* MAEj £jjA\ ciili OGE .(,>>1 Jlj^l 

& <J^il Sis J^jSM ajL-a OH j i uj > j j& Sis jfti 

Ja>*j yu A ^1 o!3 ijjljJl 1*1 4 j*JL)tj ^j 0 j aJjJoJI ^UUlI OGj 

• ol^il ^Uil 4jjL*^ yi 



LjUJb 4 ILL, L^li <1)1 JJJl jUJjll c ^yjjl yLlj JjU* fjj i-fjAaj JaJ 

^ja!! Jp ^1 4 J^iil ^Jj*J Lr +^\ <jti J ^ S ^* J* 

yL lil <l£*ll ^ j-Jl ^y L5 j* Oj^t J^-4-ll <1)1 Ci\sSyj L^j . ^ ^y AM 

( yj aJLj.* 4jyyjlj ctaLo L» <_$! 4 12° J Ji^l ^J-p jLw— 4 ^jaJI li_* <1)1 

. ja*JI <J ylj wJ i 

o UJ ! 4 j j ) ^JjIj ^1.0.1 1t3i > 6^^jI ^jl!I jlJLJI *- - - ^•m^' Jjil 

^Sj 4 j ^aJI J^U aAIj ilLfcJi IjuI f. . j^iS/l ^p v-^I jSCJI j 


Edward Stewart Kennedy: «The Lunar Visibility Theory of Ya'qub Ibn Tariq,» : Jhl 1 (YT) 
Journal of Near Eastern Studies , vol. 27 (1968), pp. 126 - 132, and Mardiros Janjanian, «The 
Crescent Visibility Table in al-Khwarizml’s Zij,» Centaurus , vol. 11, no. 2 (1965), pp. 73 - 78. 
Edward Stewart Kennedy [et al.], Studies in the Islamic Exact : y ^Jlill j-jJL* jJl . ; jl-_pI jJ j 
Sciences (Beirut: American University of Beirut, c 1983), pp. 151 - 163. 


<J-* J^"l <J^J If^jy (J-*J (S <j)j *J-ili (J-^ <i**l 

jAj JUu jl LfijjJi JJS *JiSll C-^> ^^jJl ^Lk>ol ^ ji* Jp <5! tjiS/l 

lip IpJL>-L < 1)1 ^y*Jl <*yJt 1 lJaj jJL>- JLfj . J^JLJI ^y OH ^y yiJl 

UJ *1* aij . jiSll J* bSy U±*a j^ 4 j <^3 

IJLp c-^LA-l JLy- ^j^ii! JLij . *<jJ jJl ^yyi* c5? «arcus visionis» j-sl^all 

]p\iex>%j\ ^yji* d)I JJ oLL-^>-j ^Ls^jl Jbo 4j-^yi 4 jnwSJI aJI>- Jp <aJ*j ^-^ill 

Jp 4 Ljjb-P (Jj^J j! 4— *^7 4 OH 4 fjM^Jl 4 jJj Ajlll* ^yy® ^ ^(J^Sfl ^jP ^yo-itJl 

^y ^ j ... * JLSl »y j jP Jbo J^b^Jl ajjj c5^ 4 jJtuJ aJjSM 

* (^J- 4 - 4 ^ J 0«*» i l {jA J £-Ul 

lo-S” j*Jl (LumIiI j^j • I jj ^ ui< 4_ » «*<l^l ^*m> i aj ^li (^jJl I Iap ^44 

Aijldl A-y-iyjJl (3 J^l (^Jl^-lS y I 6 ^S3j 4<l)L»jJl y* ^jiy JLkj 

. J^ljl Ajjj 4 JLU aJLw. 

^Lpi \ja 4 y c.^11 Sol y jIpI Jlp ! £ u— »lil yloj IJjCfcj 

Ol Ml . jpfciJil g^)l! j y (j^i I JijiJl jltl <y <l)ytil J4P y ta ^ill J^*Jl Silj 

oMM JLLxl jJtj ljl^ ajJ SJ 40 ytly 0 j.2 . ; .»* ^JJI <j ^(i Lr JOuf Jl i_*p^ <L*p 

i.» 1 la-J (^j\p|^j j«aj |1 4 (ill) ^4 C^ij • JpIS’ J i s »m | l ^ « Pj I<yil jl Jaj llfl.l 

. iJbJl 0 jAaH\ ^yJ > ja j* IJLpj . y-l ci] jp 4 + Jl oJLf. ^li Ji j . Ip jP ^ 


diuii jJp ^ oW ji-^i - r 


U ^ <1)1 ^>* *3^ ^Ul 0 y OuL jP liP ll4J jLmwI ^jJl JL>- jJl 

• ^ \ /-pTAA i^yj 4 CT J ^* ^ ^ ^ ^ ^ y*Jl Ctf 

<mJL)I <JLp <iJ L.! . L-Lr ULajI ( jJ5i4 ulS'j 4 a^jL^mJI oJDl •Si I <ixJ c^jl^ 

i ’ 

^jUl J5 y 0 oliJj^ 4 il Jij y ^ dr 4 -*^ J^J 4 ^ 

^y libs' 0y*^ dr 4 b>f*^ dJlS’ j . 0 j-s^p ^ yil 

(Jjjl ^M^iJl AU ^ L^liS oUJjll oJLp y . Awl il4i Ajlmj l i *1 o Jj9j 4 (JJLLJI pJLp 

cLULlII ^JLp ^y aJLop ^ jpj <1)1 d^ 4 ^ 1^^* j • bLb*» aJJ Lv? yj ^JLlIj 4 Iix>- aJ[ <w*~J 
J j>- JjSlI 4 AyLoiJl olpjjil oJp ^y AjMj y yl^J (Jy . ^ ^4-^lS' <Jl«j J^l>- ^j- 4 


Thabit Ibn Qurra, CEuvres d’astronomie, pp. xxvi - xxx. : y J-pill yJl Jai*l (fl) 

jP Lt JS . jJLsaII ’. jiaj\ . C-^- O yli j 4 *jja]I 4jJJL <L^JLaJl <JL«pf (fd) 

. 4— »ljjJl aJJ f j0> JU 



y®jJl olyj (jUJlj c jS jil £jU- <Jp jS* <S jX <jj la > ll UJjJlil 

. JMfll 4 jJj aJjIS J y>- dJli]lj 4 Atfll»tll yjjJl olS y>- Jb JL>cl] 

(ri y >1 ^jU- dUi Jp «-*,* i>Jl iJjjJl _ I 

J - ?* J yP jS ^1 ^jU“l 1 { Ih.l ♦ ^Jp aS j>- ^yj Jb UjLP 4 y* y^JLlai yl^Ij 

4 4j J L*~u» j*£> jJLj yill AS jX\j Ala*® yll <S yi-| yj 4_J^I>-I j-Sl jl® ! 4jyhUaJl L^lS y- 
j jSJ UjJLP 4 ^Jl4 4 aU^ ydl lyliUw® y 4 T *S'l^£Jl jjy® A> ejyJ ^JUl 
4 —jLaJlU (J ylai ll3 J <w*S j£l\ UjUPj 3 yU 4 jjU*j® £jVl y® AjyfcllaJl A*Ull 

^1 Ja-^» ydl jJl Ijl* y® 4 ^L*jlU 4^®yL> Ur 4 Ja,.®ydl ^s^yJl IJla <JI ^jSlI y® 

/ rv \^U 


£y>< I jt J ^jS/l 4y>- y® \L*X£- AjybUa aS y>- llajl jf y 1 la » j 

^yS/l y*j A la yL® aS LlSU ^IUa ji US' 4 4_^dj~ y® 4l>JL^ AjybUa aS j^- 

* 5 y^ £U **" J* ^Jd ( ya : . ^i »lj 

U LS jS JU-ld . ( y- jyJLlaj ^jU yA yj JbJL>- y* a1L«JlI ®JLa 5y y C*jIj cU>«j JLaJ 
*oyb aS y^» cD jS jil (^S ABC jS jil g^jUM 4 IJLLJI <Jp yjJLill dJUUoJ IjS y® jl 
. A'B'C' £J^Jl ciili <Jp y>jS/l Jb»- y E 4 la 3; 11 y® aS yM oJlA 4— JI y « Ajy M . ® 

LliLaJl Jp AjjU-JL® L-l jii 3 ji y CyU Jl>-L . AjyL-w® y y Up AjyhlJaJl aS yi-l 
aS ji-t jS/ A-l®jJl 3 yill I 4 I* JL>-I J JS jUl>-l y 4^S jll 

y<fc_sAlj (^JJl HI 4 4_k-u>y y A ^jNl y^-Aij (^JLll GF yl yiVl oi-* . AjyLw*^® 
jJaJl) C A-jj»- y® ^_3 j (^JUl LM j A A^d>- y® ^_aj ^JJl BK 4 aJ o^mj y C yuji-1 

.(a ^ jsuji 

jl t y J lJJI J ypi y® A>- jS^LmII Vl Jl ULl^l 4 3ji y 4 lylj yAyj 

ol >* >-\ yjdl y 3 ^ ^ „ ll ciJUL.3 J— P 3^ J ./> jil A-jyJbl ■ la_ll 4_jS j— ^“1 l j*>\ y—si 

ji 44 ^^ ASy- cJlS 1S1» JSLli 2^-i aU£ It 4G , F < B'K 7 < L'M' < HT 

4 £J jJl tiili ^jp a! ^y yJl 4 AlS y- llfibt j^l 4 jS^ll *4^ (J* 4 

yS/l JbJt JUP jlS 1S1 L^P yxlj 4 jS jll £J^*1 A^li y JboSfl aJbo JL IP jlS IS1 j jSi 
I 41 ® jlkj br lui jlajS/ I jlaJI y® y® aJ aJ ^y yJl aJUI ajIS j>- y c-> y L®j . o 

. *Al® 


y® Ur* jjij yJl 4 . . « >* » *JJLb y I4IP j*» j aSjX\ ®L1oj|* IcjU^I (t 1 !) 

. T Y \ . r)^j AY _ ^yj ilxxix y» Jl Ixxvi y y 4A-JJ jJUoil : J*\ .ijSjll ^jU-l ^Uill 
Ptolemaues, L’ Almageste, traduction fran^aise par N. Halma, tome 1, p. 174 et : Jeu\ (YV) 
figure (2 - a) de Pintroduction. 




(£ _ Y) jjj JSCUl 


. 4^4> j j^sJl ip j— ^>P 5 ji ^jj OjIj jl La iaj»'>LJ 

t/ iPj-*Jl f>fl* _r*-^ crJ* <Jj*^ er* 4 f-L" ^ 

. Cjc« Alfldt 


ii>-L . l^w» L-*1 Jil C~J iJLll CA jJlj . t-jLfll UlA y JjVl Oh jl\ ^ ft J a 

U iC { jja-* r Ji^-\ j A ^jS/1j E jS ^11 ob ABC jS jil ^jliM tiLLaJl a-JL o-jU 
aS j£- 1 ^ S>b gj asL** 4^jjJl Lili Jp- t£jVl jp a7 Jcill Fj B 

. ((o . X) pjj JSCJl >1) a^ILII 

(1)1 t^JLlSI J >*pt ^ O W JO-1 £ J>-\ a jA L>.l>w.»4 4 jijJuP 

Jjt ^Ul r H' jl - tBIj HB Jjh ^Ul tIH ila^yll i5>U ^-ji 

a£> 11 ^ ^jLdl y> V 1 >JI ilbhi (jlj 4 B' F j H' B' a^IUI IS JA ^ y ^yjz 

0>JL4 L iJlAj 4 ... 4 B A lad Jl {jA IS ji - 1 CujS IS1 4 AjjAUflJl - aS ji-\ ( y{J ila*- ^lll 

aia ^il j Lip Vi li>-T 4 tills {jA . *F aILaiII y* aS ^A-l jJjJ Ljlip LajI 

oljL^ JJ <-*> y\ oJLS' 4 F jl B 4 (j\~la dill ^Jia-I y* aS jiA o-jjJ US j» ! iLLJl 
jUj^oj jJI tills ^ L^Ijl^I L j~ :> r o * y irS^ y** J \£j <■ { J *~» >11 >A -1 

l> (l)1?lad , .H jLUj . ^Ja .- jJl a 5 jj>Jl] 4 AjLJbU jJa- 4 jL**- Lo-g-P (1)^3 4 (jUjjLOt 

.«jLpi *r>l d)LUi 


nv 




(• _ Y> (Jj J£ill 

ik-.jdl XJ-\j Uill tf>l J-Ui <d ^UU OU ^1 1JL* 01 

(JjS/l 4 (j-J 4 (^1 A^wjJL SJL^lj 4 'L^LmJlI 

BF jjfc jUJl j c E <laiill ^ (wJI Ji LcJUlp 4 <bji^ll 4 la** i^dl iS' j>JJ jJ^Lill jj£ 4 AC 
4->- ^jjil A^JULjJ! o^i !Jl^>j *^U (J-P AjjJkUaJl iS' j->«JLl jJiluJl 

JJUuJJ iJLli 4 5 ji jj-J 0-*U Jl 4, ; -»-.«,)L> 4 (_£ j->-S/l ^Y; I,fl 7 4 V-*5^ ^ 4^ j->- JJUwJ 

(-il • (ji Oolli <S*$i jjJaJ ^ 

JJ^ jjLfUJi 

<rA) iill>*ll olS* ^>- JLJL>d ol ji jLl>-l _ 

^1 jjl 4_jL^)l 4jljb ^ ^jM J*A JJai Ip- <)L m*« 4 Lsiut Ljk 4 0j$ £j» ^►1 j 

eJUk c)Sf 4 j-ftJaJl oli y*£ ^UpjI <Jp 4 ^iJl cJS ji- 4I**I j3 J5 *-tj ^Ijt JJj . ^la—ayll 

Dl> >Ly>b4j jl Jj^ ^i>» .111 4mmm)| ^Ijil « ij > i^ ^ Cjli j mi ^ Jl 

4 ^,,.*11 jp unit 2JULI J c—ji Ji cJtfj .*U>jVl gild >41 

c!*pij 4Ljji Ip I >1 ^ <^JL£ >1 jLi>-! v-*£ ciJJJLl 

^*Jil Col j ~~. » <aJu& {j* I Aj ^JlR 4jf* jJl I c-iJjil <1)1 jlP (V* A) 

Thabit Ibn Qurra, CEuvres d’astronomie, : >Jl . li ii jl « «a-jj : .Jl ajjjJlII 

pp. lxxx - xcii, 84-92 ct 222 - 229. 


1A 



aJlA ^Jlp bi^p . A^it ^ cfJLli J5 Jp iUlS’ oUsj-j ^Jrt Ji jt USJ* 

^jM Jjftila* J>- y^JiS ^jw (])I Jj . A*il>«il A£jj3 Jb JL^ blX+J 4 C->L*l>- jJI 

.Xy jj CUjIj Lf>- ji? <_£ ' 4 «LU »Jla 

4 BC j AP j_bLnJl (5 jj-^ JbJL>- ( jj» Jl>-Lj 4 j-^S/l Jjt 4 ^-^JLJIj aJJ 

JUl JiClJ! >51 . jSjLI £jU- dJUi Jp 4 jiUl 

^jliM ifJULoJl yS jA E aJoJLJI (I) 4 jA\ dJULi j £ ja O aJaJLJI ^ jl^I jJ! 

4 tj JjVl A^JLajJl )l ^jA M 2 (J) ^^1 4 ifl A i l l l £jA ^mA-mJI 

aS* j^>I L** ji ciJLIJLl . Jjb^J ajjLmm* t2 Aa*U a*l«j S jii N 2 AlaiJl Jj Nj aJaai]I 

L - jA jJlII JliLj . mJU Jl ^jlsUl dJLUJl Jp N 1 N 2 J M 1 M 2 aIj 

o^> 5 Jl jji a~JI J&J .(TJjJl ^ t> Ob^JL! Nj N' j M' M ' 2 S^Ltll if>i 

^jjJLlI v_^b5Jl ^jbJ ISij <>j £ Jl g^jUM fciLLJl Jp Mi ^Aij^ 

. liL, 



(n - 1 ) pij J5 CjlJi 


AjjJbUsJl A ^ jiA J L ^A jJI A$ ji - 1 ^ <ij jjDl tLJ jJ 4T2J Tj 4 q2j qi 1^1— ISJ 

: Jp J^J tN*j N! 4 M 2 J M, JplfcJJ 

NjN 2 — NjN 2 = r 2 ~ r, j MjM 2 - M',M 2 = q 2 “ qi 



^2 Cf* ijCjj L ^Ja t o j* £j» Oob «A^f I J&Aj 

oB^LaJI 4, km l y A2>*j 4jj Iaj AAjjJoj L$JjP jj-xJl <j\l£ j£-\ jJ oVl>- 

:^a o^/U-l 6-U 4cr ^JI Jp IjJtL* IfLjkl (r 2 — Ti)j (q 2 - qi) 

oljj3 o-AP Iu A La S : ! i ^1 3 jju j Mj ^jA tti ^ 4 j.,ft .til ( jJLLlj (\ 

b-*A . 1 4 * H Nj AkjllJl ^jA 4 1 2 OjJLaJI ^3 4 ^Llfl.« ij 4 <JL*LS' 

♦*i = *2j q\ = q 2 ^Jb 
Q 2 — qi = r 2 — ri =0 (T 
q 2 - q, = r 2 - ri >0 (T 
Qi - Qi = r 2 - rj < 0 (t 
102 - qtl = 1*2 — ril (o 
q 2 - qi * *2 — *1 O 
. r 2 - r t # 0 J q 2 - qi = o (V 

oVli-l ^ 4jj^UaJl olS' ^J«-l 4 ^IaJI 4 J^IaI)! 

flijVl oli oVU-l ^ olSyU *JLa ^ jiLJl 4tj 4r 4T 4 ^ ftijSlI olS 

Y J \ ^ A^jJfcliaJl 4^ 4lfl,A yll 4^ ^l! J 3 U 1 II IaI . Vj 4 *\ 4 o 

aJUU f Ull C\ . t) pi J J£d! Ju*j .(SJliJI Oh^ll Jp Jjk; T au.0 

*V^ 

Jb*i^ 4 ^tLJl ^|l ^jLkJI L^b^ll j+A aIxaI ^yi 4 

jjJ^I cr ^Jjl ^JIja ^ ^1 4N*j Ni 4M2j M, JaJLJl 

. j^iS* Jll {j* aJI>* j£) viiJSj 4 tj^uiAjJ! 

j>-Vl jJ* (^Jlli jjjJlljl ctiii ^p aJI SJ 4 1 JLIaj j£Sl j^JaJl 1 a-a>j oj 

^^lll <-il ji! jaJLII oii l$J J-na^ aJU~ ^ lu£Jj . jS" ^11 £jt>- 

jj^ft-JLlI <L)Sf 4 Lr *^JLll *£ j^J j-*a3I a]*>Lp 4> Ij^ Ia Iaaj 4 i ^ ^ <1| jLtll 

‘ ^llJl Um> ^jJLLtfLa 4 JjJLp 4 oLij^J jAJtllj 

j^iU jiCaj 4 T Aiailll ^ oJl5 j 4 O ikiJl ^ cJlS' ISJ 

. L ; Alaiill ^ j\ L aLuJI ^ aJLUII iki- ^ t jjjJull dJULi ^ 

O^Li- A^-ULa 111 *£ y>- jZi cl/yi>- £y>A 4 ^sP jjl 11 a 4 0 jj C^jIj JL^ 

4 AjyhlkJl aS’ yU ^ 4^J^ia1! ja J5 4 cr >^»JL!l o^ki lij . Lr ~*JtJ! 

jAjdl ols* J>- u 4 viJLlS ^jjutj J * jJl (jli 4 AjjL-Ja AjjIj oULmA 



ciUi Jp L' Jl L {j* ^1 oVU-l cJjl>- i « — aJL^s- Jp eJu*> 

(J| If 1 ^m«JI oVl^l 4. x j li^ ^ jIaJI ^ jjjj ^j^jllII 

AjykLt ol5 If! j 1 4 a ^IS jS/l ob oVU-l ibol 

dV itj ir cT flij^l’oli oVLtl dLul Jl *-1 USj cr^> ^ ijjL-s- 

cJjSfl DbU VI u JLs~J Vi .^jjdl cULii Jp L' Jl L & JbjLp ^ ^OJl 

l A f*.,4 <1)S/ t LfJl (jb^AJj £*J j-Jl liiij Jp 4JaJLJl ^«JiJ ^ «» * ~ll J j^-dJl J iJ fl . ' . J 

. AS’Vit Jp oU> jJl ^jA %»\S bJLp ^J»t Jj cJ aii iJli-l oJlA ^ 4 



(V - Y) JSLiJl 


4 ^| U| «Lwixw< ^U^JI (J^>“ ^o*jl * <»|J CLL!>X^ ^ll JU j « A 1 Ifl I O^J 

: <r,) oVU C J ^-*411 

2 ji ^il <JL>- (JiL*j L« l-L* j — tjj t| ^j3 y laJI <lL« 1£ 1 " jl*^- (^) 

• JjMi 

Ptolemaues, L’Almageste: edition du texte grec par J. L. Heiberg, tome 1, *j k ■< (Y^) 
pp. 272 - 275, et traduction fransaise par N. Halma, tome 1, pp. 218 - 220. 

V\ 




tj a AjIwL ^ 

. aJLJI 5 jS ^1 iJU- 
<^ii Jp <kiJl ^y» tt2j tj ^jjS\ ^ jlkJ (^) 

r* j yV iu\ J\ j &\A\ Cjd\±\ & ‘ ' 


£A <. l jjl T £A-\ jl £j\/l (Jl A-—JL l l jleLlA ti l jZA 11 ^ ^.tH (3^iaj| 4±2AJ G) 

jt <lJLiJl aJL^-1 < JjLUj L* lj_fcj — ^-XpJL kX.^ <5 jijLll ^3 t$J j s*j 4 u ^ . 

s y Lr^ 



(r _ t> ^ Sj^i 

oU JU iP y|^ c u ^jjyi}\ 

.(id t UL*»j1 j jl C^t iJ»jja^ 4 jjli) 

‘ i: r« J1 y* u-sb | j^ JI f- 1 * t> V 1 ^ ->*J 
■ iiUiil ^4 £jj jA J 

• Jl j*\jU\ _ jj^l crdjj^' 

IaJ «_i y^S j jaa) 1 k=j' j — ^ j h La <_£ jjj 

. jS^lt j^a il)tj iJjUJii ^aJlI 


VT 




(r_ t) jij ij^i 

oil wt2T c 

. (£o t\jL— jljjJ <*1^4 *1 & j^*£- t^pjlj^ij) 

l/ o~^J c** 'r^ >*J 

. ol*Ji Allilll ^ ^jA j*j 

. ijL-Jl ^ ^ - V 

jjpil 4> Ixli lJ j i m^ J _^*** i£j*j 

.ySJ. I ^ ^jVl ol HjUJI w-yJJ L; 


vr 



t(i)j c(^) ((•—>) O^Li-l (tills Jbu ( j*Jil\ ^J>j ij* j*+ 11a > ( j&>* a?; 

fj^j t Ij-LtjL* <1)| . (JjS/i 5 y aJL>«j J[ c^jS/I iJLLL Nl ix4i4~ Vj 

llt^Jll 3 y LoJLj ( JpLaj y* IS^Jajl AjNM JLL wnl (_£ y£ ( y j^Jliaj 

jLUl HilS ^1 c ^UlS" ^JL^. IfJUUj c I41J 

.aSjJ! J 4 IS dSl iGuJLI 

JjJj ^ 

•Aij « A 1 1 AjJj aIiIj a]Lim 4.) ( c^^aI) dlLJl *U1 p ^jLm^ ( 0 j9 ^1 JUli 

Ja lUSli 4jjj ^ 11aV| 4j5j ^ li> <y OlllS <] Jjjj 

Jj>-f y JjS/l ^bSCU la ^ . y Jbll tyli^ll Ul (C*>«j i£j& JjVl «ylid! . JjIjUM 

. ^ \jj|jJM a]q^\ jj ^J^aJI 44«.la7 

J jl LiL** ^ LtkS’ JUJb^iU <LU yp J^JL> c Sy y! jLii 

^»ki>“ ^«hwil JLol ( )-4 jLa>> LjIj US' j • lJJjP >1xj jjiVl oLm/jj J}U 

yy * ^ j^jL* (v^^lj^llj oLsJI ^y>*lll 4 jJj <LLljtJ ( y ^JLlaj yp 

^Jp Sy yl ^ y»- JLaij . 10° 41*1? IftJ y j-5Jl lJu ^jJopIj J*>L$Jl *<jjj aJLU 

Lo iJlfej . 41>L? jJl aJjU y ji* <U*3 J?**± ^ IJLAju jiSI <i>- c JLidlil 1 JUb 

• j | j US' Ly 1 Ia<j (*1Lm4 4a*aII oJLa aJLp t, - 

OHD L yUl ^U-Nl ^J>31 S^dl £>uSll y> JjVl iftUil oljjkll 

(O ^JaJLJl ^y JjiVl O^- ^m^ JL. 1 1 £jy Oj^ d*-^* — Y) |*J j <JjUJI ^y 

^y j-fejflJl JaJ ^ I ji^S/l JjS/I H Oj£jj 

. a 3 j (a 2 tai -j a7*>W1 ^m\ y^/l «J U J1 y . J yt Jup D ikiJl 



O 


(A _ Y) jjj JSLSJ1 


Thabit Ibn Qurra, Ibid., pp. xciii - cxvii, 94 - 116 and 230 - 259, : J*>\ ( i * ) 

. 1 aj_^il ^ .. .•> - ^.^ ■ ! I »Uj 0 jLp-*V a]jI^ j. . * i i llA pAait ^JJ^l {_}:'■** ^ J j.,rt>.U 


VI 



* y>* ^aJI t j^ajsJI < ■> j ljjl AiUil ot| JjSfl 

cr ^-iJl <klk>cj| ^ jS$ J-A 0t2 jLJl ^^1 <cr ^JL ,Ullj 1 ^ ^1 J^JI 
Lai . jl*j iH jjiS/l <1 xaj ^s f-L^wJl a^jLv? 4 j ^jJLcl ^JLlI c^- 

<JL-a> <0 jJLcuj c lit j-il jlS'SlI H JjV 1 <k£J Jl D j^a oUlI J43 a 3 (^Jlill ^ jJLil 
^jcJLM <^jl>-J ^ vtJ^ll Ula ji .^1 l$-j 3 l-^xj ^yJl aJoaJI ^ frLifc.»«.il 

* ^ ul U I 1 ftiJiiL*! I 


J-isn 

H, D 

*7* 

L 

C*3 = 0 




Ofl = Of2 = Oto 


O 


(5 . T) pSj J^UI 



O* _ Y) pij J£jJI 


jiS'Sfl jiSlI <k Ai# ^ ki-1 ^jp 4jjSfl a]LM ^ 4 jaaII c_^Ju 

<jjj < j£-£j i^waJJ LjL-oa a 3 ^jJaJl .((^ - Y) pJ j J£jjl j-kJl) <Ulj-Jil 

oto l £ jXJLll ijJbLl i^JaJJ 4 JiSfl Jp tijjL^a ot 2 j ai JS kJ oJlS* LI t J^L^Jl 

l*JbJL£ L^J t ^JLU ^jjx jJ® J AAikil AamaJ) CLq (1)} . jA Jl JL^J 

LjjJl <.<fcJa.ll oJlA jl ( oLJl (1 )j^ c S ji ^jjl JL^l JLaJ . j^aJIj ^jPjS/1 oLmoaJLJ LeJ 
oto :<>*>-l ^dtl cuA-p LI cajJjJJ JjIS j^p <!)j£J 4 10;52 iol>-jjJL t 

(J^^Jl (!) 4 <-JliJl <Jl^-l ^3 4 AooJti 0*3 jJl ^3 Lea ^m»JL11j j^Jlll (w*£JU . < 10 J 52 
<--ujLl4 j^aJIj ^M.g.otll <jjljJl oLJLI (!) o! >L*jjlp l*>u) . <jj j-il <JLU JL>- ^Jp 
: (Jp (O * - T) pij J£-Dl ^kJl) iJ^fcj .JI4JI <y hi j o* 

ol \ = a 3 = A j c*2 = 0 

Vo 



J £ ^ t5*^l ^^Sfl -bi-l ^5-* A AjjIjJIj 

A>^>-! jlil C« 2 a ^ - ISI jl^-Jl Lj j^a J^LjJl (jl 6 ji ^jjl JLS'T JL2J . 4Jl£L*Ji1 cJ j jJaJl 

25° J (_£jL«1I ^y^Sfl Jii-I 1JL* d)f j-fr^iJ . (j ji»~Sl! ol jJcdl |*-j cJlS" U«f4 t25° < A 

AjJjJI aJLLs Jl>- ^J-P j .^jtJl (ji aIjJL^- 3Uj 1 vl.*^ JLdJ . JL^j jJl ^jA Jl3 

< 23 A*jy 4jjl^ll cjLm* *-, , - 1^1 t ^ « ll J&miij 

^i5j *ijl3 If? ^1 4 j^ill j ^ jVl ^ 4 iiLIL jLcu ^IjJl ^*^1 L*t 
jjjJLi diii jA ja d)l . fLaII {ja #-^A-l j^a!\ AjJL *J> (JULj i yJk Jl 

jl . J^^Jl Aj jj aJjUJ AlaJ- Jjl jSjll a30j £-jt £• ^aJJJ (1)1 j^aJI 

* ^pjS/l ^l^ri AjLmII JbJL^> (_£»\Jl JL>- jJl ^aiLI A ^ «ji)l A-*^L>~ 

oJLju ^L jj 4 jjL^JD AjjL-^ 4 a (1) LaJllP { j4>j s i\ Lf *iaj)l\ oJbu ytk JaJl ^JLj 

jk^aj 4 180° (Jl 0° {jA j^ill i-s^L>- LaJiiP j . 180° J ajjLm-j* a d) L* JlLp ^aSlI 

^jlsM viJULaJl ^Ljcwt R <1 )j^j R + c — r (Jl R + e + r j^jJIj i ^J > jSfl ajLJlI 

. jjjJlJI dlJLft ^IaJ* r d) j£*»j 4 jil dJLLJl 1JL* ^>- jlJLia e d) j&j 4 ^ jil 


© 



(U-t) jjj js^sJi 


vn 



<x 2 J «! ja O) 

4 (A — Y ) ^3^ J^AJI ^3 Q!2^ 0^1 (J A^*3 LAl ^jA ^XJ'i I ^^.Aj 

ot2 c ^l5Lj lilj t^L-^ jS I JtA^Jl ^t ai lit . U^l ^iSVl J j->- (^1 

JljJLujj (*2 j^j a \ o^. y aU£| i, ~yfzj • J*^l J^ l£ j-*l *U-mJI aAU*^ ^waJ 
Lo-X1p a@j of j (jw j^Jl ^j-o aS^UJI V(ai, £* 2 ) . ^^xVl UJ IJLfc 

jIjlL* ^-_) a-xI jJi aj^L*JI ( j-p 0 jJ jjjl . ajJ jJl aJLU Jx J_p d)j_£j 

! aJUI AAjlIail ajIiS A~xj i ^q 2 ^^ashiJl jIjJUj Aqi kjlIjJI® 

V(ai, a2)-4=^V(ai + Aai,a2 — Aa^) 

AjJ jJl aJLLs Jl>- J.P JUJx ^ jjh J^Jl d)I S jL-*Jl oJla y» ( jajSH cJ^laJl 
. 4JL>L> Aq !2 Jl JbJL^P 6^3 ^ 1 I Jl A_«^m«-JLj 

aJC jlxJ j . U>L- taJx US’ aoj A j j5i vl~x 4 k = Aai/Aa 2 = (A — ao)/c*o 
_ Y) ^JLSUlII jisj 1 ) ^ jxl <L> Jx aJIx a>jl>- aJIx ^ J^-fJl ULii lit olill 0 Jj& 
<1)1 L : . : -£L . ( 0:2 = 0)j (aj = A) Jl (a\ = 0.2 = a 0 ) j-* dfi t (( \ * - Y ) ( *\ 

4Aa2 = Qfoj Aaj = A — c*o £+ 4 V(a 0 ,a 0 )^V(A,0) 1 aJL>UJ! I jL-*J! y* 

. A = (k + l)o:o J* JlsaxuL* 4 Aof 2 j Aq?i k Ax^iJiil oliJl a^jJI ULa U (Jlaj 

. k = 1; 11,46 <1)1 Aj 3JL«J| 1 oLJajc* JlSJjj 4 A3 j k A-— jJl (1)1 S^3 ^jj C^uIj J^S^j 

LaLUpI ^iJl ujJl J_p Lftl^xl ^jA 3j_xJl Ijla J-p J.>,a> JL 3 ^j j . 1 ^11 (j^^j 
. (n) Aik^ll C^I^SOJ (JLJ^I UL15 J 4^UiS^I ^ J 

a 3 jj* :SJ^I ^>1 (T) 

%jU-i <w-i ^ 4>ai oM 4j^i «ajJj aJLIj J AiJUall U-*a 3I ^ a 0 jl 

Aj^U<-4 OC 3 (1 )^SsJL3 All Jax J-^ (J^^d 1 ^ — Y ) (^® ® j-aLIoJI 

c^jiS/l J-p Ulj-AI j^i\ aUaJU L ^i\ H ALi:Jl js> jaa Jl JbC-j Ujl^p J . yu *. U 
d)l^ll l JlA ^3 jiS/l AjL- 3 d)V 4 JJLflj Oto £jA Ajj jJl aJjUJ JjJLM i)j£j 

Ij^jlpI ^jjJl a w . .^g ll JUjllp 0 jJ ^_j| j_Jaj . H aJLaJI ajlJU.^ y* ^UU ^ i ■ .^\ 
^eut^ 4 (£t) aijIi11 I ajJj aJLLaJ 4 olill (^jTI j^JI ^3 Allis' ^3 4 ^ j-uJLkj 

■ ^dJ aJLU ^ ji JjJjcJ a U > /j J jl 

a r 0 = a 0 (360 — a 3 )/360. 


.cxv ^ JJ cxii ^ ja n*Ju jJUflil : JJul «Jla (M) 

Regis Morelon, «Fragment arabe du premier livre du Phaseis de Ptolemee,» : j ^ ■ < ( £ Y ) 
Journal for the History of Arabic Science , vol. 5, nos. 1 - 2 (1981), pp. 3 - 14. 
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(a J Li) yjtflj Jgj iiUI ;u>i (r) 


t ajJ jJl aLjU y# jX J jJUL* y 3 I Jl>«5^ cxo — 10; 52 S y y I <1)1 ULL* Lulj 
^yaiVl JlJ-I IJU yp y jJaJl alj lij y j-ill Ul$J ^^ait X>*£ A = 25 

jl Sy y c^jLj Jil Ijl£La j . ^ y-S/l Jb j jJtJl cJL to $4 jLjJ! y Ls y y 111 
ajLmji cj y! ^y y -aJl o j^j SI 4 aj^ jJI aJLLaJ Jt>j jJtJl y-*>-l ®o = 10; 52 ai^LJI 
L-1 JJL^ A = 25 U^Ui\ d\j d(W - Y) pJj JXJJI J* a - 180) yjVl y- 
ydj U jlipj . (a = 0) y>jSll y> AiL-* JL*j1 y yJLlI jj£j S| 4 Ajj^1I aJL>Ia! J^jjJLll 

kXflj . d JLljj Iaj Aj 0 t<) C Ajjj AjjIj j^AaJ 4 ^| ^AJlII AiL ««»4 

J^L* Ajjj aJjIS J y>- yLaa^/l y y> y l* Jp L*Lj aIL- 1! oJl* 3y yl 

ol> y o y^J! AjJj aJLIS y y c->li£]| IJla y y yolL . 2 y^Jl jS 

flijVl Ly>jt IpL-£ 166) y LiuJl AiiL—4 j£ll I JLa <1)j& Ujlp 

<_£ j^aa Jl AiiL-a ^p UL* i)j£j Ujllp oU-ji £j — jj ( j - >» • ll viJJS y Sj yil 

{ yk. £• <. < >Ll^UI y S^jljJlj y-illi a-^UM ftijVl Lil . (Ls^jt LpLu* 1079) 

c, t l» dt jj3 t JdJLLp Sy y I JlS’jj .R + e + r = 64jR + e — r=53 : yJ^UJl 
1; 8j <oto J 0; 31 y* y-Ul J^U ajjj aJLU yy y olij yJl 1)1 4 AjL«fc>- 

djiO t#JLLP 23; 52 < A < 25j 10; 52 < oq < 11; 23 :jl dUS y £ .?::.-y .A J 

.0 < a < 180 


lLUS j oJLfi SJL>- «L*jyj aJIj J yo>JLI oJL>>j AjL>- JL>- y 

. AwJLJk iJliil UjJLp- ajj jJl aJljIJ y lyl jLipLj aj^JLp aJIiiI tajJlp- oliL-il jLipL 
c 1 <_£jLa*j Aj^JbJI aJLhII j| iSyjJl <-+£ jS ya^> Lay ! A >« yJI j 

4 2; 712 yi A^.r^ll aJIiiLI L*t 4 7j 5 < 1 ^ 1 * 1 ^ll y 4 IqHj 4 ajJ jJI L^y 1) j&jj 

djLu 4 y-iJl y»-^ Lo-i .7 a-J>j 1I y 1079 ^JLiJlj 4 5 a-J ^ ll y 147 ^juJI j 

.22 n ; 22 J 21 <> 10 ; 51 4 0;31 iyJbJl LJldLI J^LJ 

^UjSfl jl .22 aJ^ 1 <> t21 V^ 1 </ 53 464/53 iyJLi^Jl yidll J^Ui 

Ji ajT LJLoi Ur 4 Sy y I ^lijt y jl^ J^JU Ljy La L^JLp l:L> yJl 

yl Jlfji LS' 4AJjyu4 k A^jJl oUL ISI . L^>-l A*jUmjL| <Atji aJl yud 

yo Jji-I yloy.ll LaJl>-j yl£o 4 JLs^ jJl aJe3^Ijj 4 A = 25 A3 y^* <1)^3 4«y 

. Aj Oo y 

a = 0 J Adil jil (_5 j-sAdJl Aj Oto Nl N ylJlldl 3jJL>- yj AAjLUII oJLa 

Id-*- aLmu JLoiL^I A ,,* 4 ^ ^^Sfl p-fc4.ll i— >L^- 4o y yl p JL>oifc>«l Jij . a = 180j 


VA 



0 < I (a) < 4 i%Jl jl\ I (a) iSbii <ir) V jJ*r ^JU! ^ U-~il 

* ® J* £ji Ij5aj . 0 ^ a ^ 180 l L tJLiP 4 1 

.A - 25 - 1; 8 . 1 (a) j cxo = 11; 23 — 0; 31 . 1 (a) 

<ljjLal 4 ( jiSlI 4JU^ JoUa>oi ji) 0C 2 ^ j-Hl JI I ^-J>4 A-libll (3 

i ol^Jcdl J o(j f'llipL L^jjJ <— >j— *> Jit kaJ^JI aJLUI — » 

4 a J l*J 4 c(jUall ^y^S/l jU-I) aj = 10; 52 j a3 = 0 l Ji (t) 

015 131 LJ j.* j.^.d.11 J^La c)l toto “ 11; 23 — 0; 31 . 1 (a): ocq a*—j 

.a 2 > ao 

L ya_iiJl 4— pJ 4aj = 10; 52 _> J a.. 2 .2-^-1 a3 u J 0 jJ ^jjl X>-Li (<— j) 

S^jljJl aJLJI -LLj Am— —> aLl— Ijj 4 Of/ ~ ®o — A Otp 4 ajj jJl A.JjUi J-s^l^-l 

<J}L$Jl d)t 400' = ao (360 - a 3 ) / 360 : iiiUJl 4-51 ^£11 4->l5 ^ 

. a 2 > ao ; <1)5 I3[ ^Jja jj^ dj& 

<j\ ao M = oto' — Aao' 40 I ^Jcdl J5J aJLJjJ-I p-ill Sy j»l 5-L (^) 

^yJl tJ ^ L i \ AjjljJl ajL- 11 ai -> J-L*^> (j$5l J-^LLl ^2:1 1 

li^UajI Oti jJiil OjI^j Jp J * <yj^ (J^-j-U 

4 la 4 0to -3 L5 4 aJjlaII A a*-J A / J->-Jbj 4 10 ; 52 J Ba ll aJL>- 

Jp aoL^jJI SjLxJl ^waJ Ij5aj . ollll 4—51 J^JI ^ <—<>15 a 2.1 1 am . .^11 

:Jti5!j55! 

Oo M = [11;23 - 0;31 . 1 (a)] [(360 - a 3 ) / 360] [(A' - a,) / (A' - 10;52)] 

• a 2 ^ Oo" <3^ 131 L5 y J^gJl ot Sy ^yl ^il i — jj 

4 A = 25 ^jJ! ju* jJl Ij-^Lp ai— JI ajJjJI aJLIS ajjJx* JLli—J Ii5jbj 
Aj^JLp Ld^lJb-l * jJO- ^ AAjUall ca 2 « L yailo» j QCi « Jbly* 4 k olill L-Jl 

QCq ^ 0C] ^ 4 4j JL^-I JI A— w—JU A— — jjJl Aj >AjLJl 4l^i ^ aII) Ajl>^j 4 A^— JUUb ^ 

4 y j— JLLu AmwJjL^ A ««« 1 (J !■<> I An— ^ i0 ^ (X 3 ^ A j 0 ^ 0 C 2 ^ Oto j A 
j-aJJl ^—£9 jJ Iiuj A>b5l JjJLull 4 AliUil 4—51 j£S\ Jjfi ^ 4— >15 y* A>- j>OL— 4 Aa— J 

<— 5lj^!l a11>-j J!>gi a!L>- aj llill 4 a— IjJill dJLft J5 4Sy ^yl ^jl>«i— I jlaI 

aJL>- Aj Lilli OJL15 ^JL>*1— Ij . Alillll 4—51 J^ll JJ4 b ^ 4— >5 y4 Am— (J ? L l ollll 


Ptolemaues, L’Almageste, traduction fran^aise par N. Halma, tome 1, p. 430. : JDI (if) 



V <1)1 4 *Jl IJLaj . iS jS <JLLa ^ jLili n* m *S\j£}\ aJI^-j J^JI 

<— -»J jA JLuj (jiSfl J-P P^JiA (^jLo^A £ J>- (^! Ojj 4 jL>LaJ flJL>-!j <jLwJ[ (J 3 J_>- J 
diiil I 4 K c^l^sdlj lolij l J^l :l43j^ JJ jt 

^LiuS/l aj^Lp li>-L c L^jLj }UL£ L^JLJL^- 5 jj ^1 <JjL>- ^yJl aJu^LII a jjtUaJl 

Jj 4j 1 IJ^Aj . Cm 4liA- ^ (jibUj v ^jjJL 3 j^diil ^ jJ^I aJLhaJ 4*jU| 

• (J^l^Jl ilL>- Jp L^jlp 42««L> <Jjl>- 4 ^Lp 6^15 ^p 

j^u jla) . 4433 w>Lj iltjiaj ciiLJl |%-1 p J$L-*a aAIaa (J| a jS ^1 ^yc** Ij^aj 

^ | J| LjI * »^J| >L^ fc OLl^lsj yijij 4 A «<< ^JbS" JjLmAI aJL^J 

^jLuJU aJlJLI 43 jl3I <1)L ui ^ipI jJl! . oLl^JI viJUJ y <1)1 <1)jj> t ^ ^aJLLj 
4<uJLs^^Jl gjliJl ^ LoJU l 4 b ( j^a-j N 4 c.». . II JNjh— V l (Jjji? j^p <L>- jAtuJil 
( ya c^iill (jl . ^ ) «ojJI liiij Jl* J! J *A> m ut V ij* I jA-L iljju L»® <jS/ dUl j 

oils' aJI>- a ji dJUJll 4 Ljj jJ> LojIj ^yOj JUp jJI OjJajJl ^jlllJl 

JL/5 ^Jl ijj-i ^j-Pj 4 a j^jDI aJla ^yp ^JL>fclU 4 J^LfJi ojj oLU ^j-P C*3*Jl <_£ ^Jal!l 

• LI^oj 4aLrJJ 4 .,. /I ^ t.».« J l JaI jxJl jjpj 


^ui_t 

a jS clili ^llp 4 ^*>L-Jl! j-iLuJlj £*aIl)( jJtil i i la * * . l l ^ j-^A> JaJ 

. <\ /_A IfW 41^ i/yj Ojill ^ jJj ^JJl jllJl J3 4^uJip 

^P 4 43 jj I 4)L> ^A n » « I '^*S't <1 JLij . AjJ vIjIS (jlj^ <JUpI 

jiSl 4 JLI 9 4o)Ip y^- olS aJUJLp bUpjt (_$ 4l^>- 44 JIAI Lj cJLk-Jrf y ol jiJl 
^3 ^3 4 JL 0 .pl 4<3^l> 6 >Li3jA 4l » « * 

J“>U- ^Ul V >J! ^ tHJLiJl (JlP Jp J-S’ jJb tiljll IJ 4 J jl5 .^“V^UJl gi^l 
4 J.,nwll ciUS {jA 4tjl^ Wilis' (1)1 liiJS L«m(J . (UyJl 4 ..(fl ^‘.ll 4jljj l)_j jiJl 

ijill ^ Jl ,^-J ^JJI 4iLUJl (JLa J»l£JI 

iiUS ^ ^SS Ji j . (3*A--JLI jJLp oJlill (1) jiJl ^ 4Jl r -»)/l Jl a jJ^La ^) j-i-p jLJl 


Thabit Ibn Qurra, CEuvres d* astronomic, p. 108, ligne 6. : J& I (10 

.^1 ^Al ^UiJl ^liJl <jb-> ^ jtyr £jt 4 JJI jlp jjI i ja cjtijll Ijl^J (1 0 ) 

Albategnius, Al-Battanl, sive Albatenii Opus Astronomicum (al - Zlj al-Sabi ’), edition du : jJiJl 
texte arabe, traduction latine et commentaire par Carolo Alphonso Nallino, Publicazioni del 
Reale osservatorio di Brera in Milano, I-1II, 3 vols. (Milano: Mediolani Insubrum, Prostat apud 
U. Hoeplium, 1899 - 1907), reimprim6 en 1 vol. (Hildesheim; New York: G. Olms, 1977). 



JU>- ji\ -uliS* d)l S'j . (Albatenius) jt (Albategni) • LjS ~Jl* p—L ^jj! 

Jufp ^JLlI 4^*Jl jlUxJI <_p ^ jJLJI vlLUll ^JLp ^ a-^S /1 

dJLLUl ^ jilp j^Luj jl5 j ^ «lap (jliJl OlS’ u~JI iJLfJ . 

. diLaJl pJp £ 4 jt> e** ^!j >- ^1 ^L^dl dfcAljll {j* 

jJaJl UiLdl |*JLp ^ a JL»jJ ( j-» J jJl j*st JjuJL (jliJl olS" jlSJ 

|I j . c-> jjJl *LJl*Jl j^-4 a j-*iL-<* 4-iL-** ^j.4 i LjjJL> ^15 J &JLi 4 jJSi . ^ <L>a1 
^LlJI ^IpI . Jl L*JLp jujLwxI Jj i J^_JL> iJbt .1 ^ >ti« »«.( 

cUULj JLaJJ d)I Oj* <--SjL«x oLjJaj j^ju UpliM A^LsPjt ^5tl> d)jlSj 4-iajL-rfjJl ^Jx w i 

. j£jJl J^JLj LfcJLp JbJj jl oLjJajJl 


<SJb 4^15 JOJ . JLsP jJl (1)1 JL^ ^ ^^xLyxSfl jliJl ^L^-l IJL^Pj 

JL*j Jp ^iL ^Jl UlU Jp ^jl d)l -1 >*jj . (23;35) jA 1 cLUj J^* t aajIi 

<■» .all Jl c-j jjt c ^LiJl J.AP 1 t 4-A-j.flJl fiJLAj . aIj^J-1 22; 50,22 

£jt <L-S^ j>- Jl 5*1 iijJJbj . Alta ^.i.ai »fi ll iu* ^liS' o^jj ^^lil dJUj ( j-* aJLJL^-1 

Jit i-^-JLll aJLaj 1 365; 14,26 J LjU** 4 o Ju>-ji <uj!jl11 auJI J j-U Jjj . ( j^«JL)1 

^LuJ! ifi.ll 4<Lx> ollT ^j^JLi U-O ^lll lilt 4 (jL^lAlilj 4 

jr *j^\j IptjS J ojLII 4£>*i*!l ^>JI ^ ^iJl ^JIjllpVI SjiL^ <IjU 

U IJLaj . aJLp jliimxI ^JJl jJU^ll jS^Jj d)l d)j^ s /p ^ ji* <1)1 JLiu ciU3j 

U^jlp 4 ^Llmj^J. 1 ^ ^jl jJl oliil v^l j£S 1 JjJL>- plijl t-->L^>* a^U-^ <1 

. ( \ • Y T ^ SfJb £A^) c^Jl ^ Jit J1 


. j-^iJlj ^.-4 -tJ l ^ J^) AjjjJl AjjIj j-*J JUp J 4 <3^ 4^A fl j4^ aJLs^j (1)1 

A-iL^-1 oli 'j+*£ d)l 4 dJULaJl pJLp ^jjIj ^ a ijj> JjSf 4 4 <J L*c>- L« 1 Jlaj 

^ijO (j^* <Jc^ j-^-^1 0 t)l 4 1>«L>- 4 j-wiil ijjj AjjI j d)S/ 4 aJL^jT 

4 L j~*JtJl ^a ajI jl -Up 4 j^jJI ajjI j d)t 4 ^j!jJI ^ 4 JL^l J_SJ . ajjj 

oJj Ojlj (l)lj (0; 33,30 JJ 0;29,20 y> ^Jl^\ ^^1) 0;35,20 JJ 0;29,30 

tit .(0;32,32 Jl 0;31,28 j> ^^JbLl ^Jull) 0;33,40 J1 0; 31,20 ^ jJcl Lr ^Li\ 
Cj±*j *X^L (1)1 (1 )j^ — 0;31,20 J ajjL— aj oU ( j— ♦JtJl iajj ^djO <1)1 uij 
^jLt-1 UJULaII Jp L fpS Jl oLmj jaaj 4 L*jjp ^al 1-i-A^j c jtipVl 

A-JL^-aJ IjT 4 j » i ll ajjj ojljJ Jli! L^ul ^u-JaJl aJla L)1j « Jil 

. <ln> 4/ ali i ^>^1 

4 JjS/1 »jjUl il^^il) *■■< ! j-Lsoil ! ^lijl 4 3 a Ii— 11 J j>- (tl) 


A\ 



^ 4 viiLtJl ( y j>ul c£JiJI j~** ya>*Jj d)I t ^lisLl ^y 4 <JjI>* 1 m» 

I»xa 4 . .,yt Ji L»^^j j| J^b ji ^Liwj • o jaII ^w^LaII 

o«La curls ' j . »L*JLftJl cJ j+£u ( J-a-*J! U 4 J <~*L-Vl ^>-1 ji! cju^j <1)1 JLl* jIjlII 

aJLLmJI yUi! jJ ^ JuuJ! <1)15 j . aJUjj a^IS-j 4 aJLj— « j Ayjlij ajJLla yU^ail 
vJ j-saJ! ^^JLaJI ^ JlwJI 4 ^*»Ul j yll <JLloj ajJjlJI JLu L«lji4 4 dyJl Jl 

. Wv> t$>Vl SiijJl r jJLJt J j] dJJull fie J l\y* 
J-*Li £4ljjj (*^ A*^aJI dydl <_$* yi< 2>- J^d JajJI Ijb 

d yd I oJu I IjdS’ (1) y til ^>d JLij . ^AY* * <C d Jy l) ^ 4 111 aaJjM jl^p- ( y <!✓>! y il 
dJUS JJL4 tL>m_si»lj jlS' J . tLliiM ya JbJLuJi 4oJUw y« 4iiUS J*J Ld t d*jdS/l 
^Ls^jL ^LiJl ijj j*j> Jp-j oVVl aj^ J-p jyJdj lyl£ dJULoJt ^UJU l)! 4 j ,/» w ill 
J£lj * 4> <Jjt 4^ y ydlj jj-wdJJ - <L^>\ jiA 

jl^il < y aJjjC- 4 iUjV Vl a*jJLaJI yL/ail y ^ y L*J^ — dJL3S JL*u <^S\ j £ Jl 

. <5>-VJl aJ^jUI o yiil aJLU 4 jJl I JL* i*jli4j jjjiu Jij . (bUjJlj 

^LpjSII jLUi J*-*Jl I.A $ 1 ypLdL-l j ^ Jail J»P LhAjI iJLiu j! 4,»**i»j 

C-jUJj4 ^y flj 4yjj^Jj *L*Jlp 4 AwJp oV-d _ji 3 IjIjI JL>*j Lul SI 4 A3 ydJl 

aLJLJI y a] y? oIp odyy -^yrj y Vdi 4 y»*Jl dJUS i-oy d- 

A-uxjJL4® {jjj£j {j S' ^V^Jl ^j> la « > IJL^Jfcj . JL*0 jljJu JLm» j-4 <±j£ 

.i^LJJ ^-xUl j jiJl y dJULaJl pJLp y Ayy^- 

dal« J^JLi dilSj 4 >yJl jdCLJl JLLP Jls4> jJl j AjjJaJl ( j*j I Jp'lilll t)l5 
*, * . 

yju y ^l>- 4 JL 4i> I j^Ij L 4 I Jl^j . y^-jJLfll dULJl |t«lp y iSj^ 1^ jc^i <31^ 

^UajJl y* Ja-A3 j->- dJUS y^J . y J . 4. JLla » oLjJaJ yg 4 ; 1 4 jL^-Vl 

. ».l Jflit y A^yiflll 4«kX>L^Jl olu j ll^ 


- ^V ^ ^r-^l dY y> A^yJl : ^jj^l dUi :(jliJl +£\ y y c<j^l - 

JdH \*Vy ( y y yi yJ! 4VY y iuryjf : y-Ul dLli ^-jl ‘ \ i Ja^l Uy ^yJl ylJl 4 HY 
y y ^yJl yJl 4 Y U _ Y \ • y ^ I 4*Y y ^yj| I ijUl dJi ‘V Ul \ *Ay Jl YY 
. \ i*>^l \^Y y ^yJl yJl i\YAy ^1 : yllJlP>fl SyL. k\ 1*L\ M y J| YY J«L| *\r 
^pdJl ^Jj Lljj ‘YV^ _ Yio y (^yJl yjl iUl-\ay i^yJl :oUI (yd I JjA>- ‘o 
^0 _r Sa>uU AA y ^yjl yJl 4 YYV _ YY1 y ^ Jl 4 0A y A>yJl l jJ&\ j 
Roshdi Rashed, «Problems of the Transmission of Greek : jJdl 4 aJLJII aJua J y (tV) 
Scientific Thought into Arabic: Examples from Mathematics and Optics, » History of Science, 
vol. 27 (1989), pp. 199 - 209. 


AT 



ill JljT Ajj ^<J l oLiliil Lp ^ t ^-LJl (1) jJLlI J^L>- ^JLaJ j ^>4 JloJ 

jit Jp a^jlia oMNju^I* ^Lill jU-t L* IJla j . dUUJl jJU Jaii ^Ap# ^ 

c-J j-JJ j c-^ j t >JLI ^IJL>wL-^Vl J-sAAj tblJL^Ij AJ3 ^iSl J^-iu C4jjt*-Jl S^£J| 

^ U j->«j 5 ji tjb JLiJ cl j-^-tj . ^ ^UjJI J^Uij J^UiJl Jliol Jl^aaij c pLkjJl 

I jj[£ L* LJIp cd) j-j-s^ljjJl 1 4 .I p vilLaJl |*JLp ^ J>4 

<1)1^3 c <i-> j^-Jl oJLa jb^Jl tj vjC l. fl . l l c-*ApI ^Ij Jl5j . C*J jJl aJ ^ tjv^Ai 

. 4*£1a)1 oI**!jJlU L^jJj a^«JLmJ1 ajLsaJI ojsIj <jt iii)i As^sj 

c^lill (1) jill IJL* ^ U jjJb ciULJl ^JU- ^ oljjlaill oJj>-j ijtfU 

Jj3 C viJJi Jl*-> O-a-jI ^^lll 43 jldj Ja-hJI e*^ alJLpI LJL-p d~>- ^IjlJu ^ is4>U- j 

. (1) j j5 SJLp 4 4~*L-Sfl l^jbL. ^ JiSfl Jp j^JJ jJu 

j* JI ( jj>- jnIp jJtfUil jiJl ^ vilLtJl j*Ap : liJU 

oljjJaJ c a^L.«JLI j jii\ t C-i.l> <L>Jl 21I Ljtj 

. (jl^jlj ^IJLmj ^3 c jv->«-^-l oti OiliJl JL*ol jLl «la \~ j «,<a 7 <JIj£ ^ 

j^LmJI 0 jJjJI l)^>* a*-m*I^1I ^jLjJI 4-w^l oliiilL jJLp jj— «UM Ju^aall la^^j 

. AdCUll oLLm^LI A33 L>j>- 4j JaJ jJ ^ JJl ^1*11 iJLft jjJai ^3 

dUll (^j-laJl ciiLaJl p-Lp ^ j-saJ J^liJl Nl ^'yr ^1 j 

c j-iUJl (1) jJaJl ^ ^ j-iJl dJULaJl j*JLp jjJaj c^jL^j t)j^£ <l)t 43jliil < j^ a J • 4-jii-l 

ai.1 Aj^j JLi-b <-_3 j—x ciUJU . 3^LJU ^xLJl d) jiJl ^3 <JL^j ^jA l^W> t 
jjiJl 4 -LJLp ^ Vlj-*JI ^JLS't ij-j-laj L« clj-L>p ^jjJJl ca-JLA-I lLULj f-LJLp 

Jl-JL; JI Sli^t ^ I jJLj ^JJI *UUl dh] jt ip j^ j^p c-ii jii— »iJLli jl«o . Vl 

^LU jjiJl p— J j-iUJl tlijill ^ ^ Jjj-Jl . Jjj^l 

. ^3jJL]I ciiLllI |Jp OjliJl d 4 jJLp 

tr^Ji (>{0 4-^ ‘ jj 1 ^' >*>- ^il _ \ 

^ 4jL>- ^jA . (1)Lw-I j>- £jA aJL^I cLk>V L^Lj OjliM jA<t>- Jjt (1)15^ 

dJUUJl pJLc- ^ i^sS oJLp c_aJI .^V\ j ^"\\ /-jbn*j To* ^ ^ jJ j Jj 

{ja : olibl! J-*J ap j— - jll o*i> ^y* Jlt3l •’j4 - l ty j~~* er* 4 ^ J^ill jl^il (iA) 

. loliill pJU JI 0 -JL 4 JI 


Af 



4 ^ 4jb5 £ja 4 oUlaTd* Vl jlJbll IJLa ^y U 4^ jlalll 

4-^l^-j 4 oJLkj a 4 'jj^- ^Jlll ^ji/a w< oljLi! <1)J • obbil J ja- 4 -s^L>- 

45 j>- <l)jbbl • 4 jLiL>- JJ AmmjJL <jL*-p’Sll a -L a a^^I Jp 4JL*pI Jl 4 Jj j-Jl 

Ajjj 4jjljJ AJotiJl 4 . 0 -yJl <Jj->“ Ua . » JL*0j A. > »^LL> ^.bx i^bJl 4 ( j* te « M JLJl 

4JL-a ^yuli . 4 JLjIj Jl I iil—*-* <1) <1)1 <l» L j^JaSj\ L* iJLfej l ^j- ^ -*- ^ 

4 ( jj> jS/ 1 La ja 5 jjb Jp J>> 4 j5 jll ^ jl>- ciULi J S' ( j^A 4 cr ^JL)l aS j-A- SJb jl>- 

45 J A- 4jbb« J^JLj tfJJS J 4 jlLJl jA As^jl^ a]oAj (J 4j jfi*+*A 45 <-) 

^a oJLaj . ^ ^LLJl <w*5l a!La ^y < Jjl*- 4 4 la 3 » p J ciJUb 

. ^-»JDaj ("£JLaj Jb 4jI U j^Jaj ^lil aJL^-^Jl 4 la 4 * It LJl^ 

^ji5l jij . <L5t UU- a jjLL* jjhj O^LJ! calls' j-a >T Lbs' j jli-l ^ill 
<1)15' Jij . ^ ^ iSl^fl <^J.b5 ^ ^ j.^llaj ^jbi Jl bbl^l <1) j £. D aJb JL>- 4*15 4 j jlaJ 4*i 

Jp 4<l)S/l 43*L> oJbJ^ V Jb^JL J JL5i 4 0JJ^U ^ (1) y JL*j 4 (w-aJjI) IJL^J 

^LiajJ oJLaJJ la.. 7 Jij 4<l)j-^Jl ^.JL nJ ( j*» ^_^il 4 ^ *« ^Jl ^j-jl <JL*_pI 1 jj» 4 2 Jl 

^ ^511 ^j> <-i^ 4 jb^Sll <wJ>pI ^ 4^JxaJL .I ' . T . mU j 4 ^j.^ yUa t 

<J J~*J <jj ^ J . YM) J>y*±\ JUP Alj 

.ill a5 j>- j j **} I ciJLb Jb-> (J j->- jl JL» JLffJl j5S Jjj . <l)Lfi-4>! j jl 

^^Alibll ^5l^lt 4^jU 5 A-ilj^ ^^ap-S/1 j-fl-J^I Al^lj ♦ a^m^oJLI! Al—J! J jJ* j 
. ^ta^.»iil ^ AijbJl ^ j-aj ^Lp Jl jp- jj >* 11 

f-L^Jlp ajj 1^.1 1 ol^ll 4 L--»bSUl Ijla oJLL^ 4 AjL> j_« ^3j^ aJ l ^JL>- 

^yJl AAjjJaJl LUi:. 4 t bjbJl ^*5! j^Jl I ^AJl 4 J 1 LJI OyyLJl cy j-«Jl dl-LaJl 

jil <UjJlaJ| £~J\\ i^uJLI 4^jjjJl JL^t ^ JL*^ <l)l^jll jj! I JsjI (i^) 

<w ; la<» 1 aljT jJL>-) ^ Y* 1 4j JL^J l aJLJI <aj££-\ t_i jLm 0 j\jj *j\s\ 1 S 

f u>.t ^.bs Ut ^ ^ i\r\ij nrr - nr* ^ . \not ^uii syb 

. A^jti c^j15JlI u5l j^ll obLuj 

J[ viJjJl ^yj fct)jU-| JJ « jJL# ybil j^yll j_y jAj t^bJl J» jA- 1 jbil (fl*) 

ylLi : ja Al^ll jJLp ^ <J ^bS <*Al* ^ tlllij . 6 jlA-l JUpV Aj-LJL* j^i-flt jyV JUpI 
. Ar. 2499 J\ c~£ < LJy i Lr j jL ^ i-Ja ^Jl ^ l syrj* aJs jJ*>JlI . |»^UJ 

. Jbli J-^II jk\ (4>n) 

I ^SjJl aU jJLj»-) <l£*4jtylj 4^51 «^bT i^yj-^aJl ^ Jl • Ji^l (®Y) 

i> yJl ^ ( n AA n 4 SjujlA-I <JLiNl jla i o jj^) y jlp! c ( n A 4 aJL«JLmJI o jLrII 5 yla L«> 
H. C. F. C. Schjellerup, Description des etoiles fixes; composee ou milieu du dixieme : J jJl}\ 
siecle de notre ere, par Vastronomie person ‘Abd al- Rahman al-Sufi (St. Petersbourg: 
Commissionaires de l’Academie imperiale des sciences, 1874), reimprime (Frankfurt: [s. n.], 1986). 


Ai 



^ ^1 ^IjupVI oU 4-wJ sZA&y*^ ^7 C.wij.3 

N Jb 4 £b-- *1 *\ J£J SJL>-lj <t>-jjJ AjjLJ.1 j c jpizJll gtijJl ^yU Ja J-J {ja 4 j jaIII 

JjXi- l a^.-j JljJ-Oj ^ p-Aj ^Ij . ^ 1 l a > J ji lo^ (1) ji JX1 aJL^-lj ja 

jJU^fl oj^I-a j>- ^~*wall IaJj J ^ jJ ^ >■■■!> 4 Jail* ^!a....>»ll 

C-Jl jl 4 JL*0 jil ^Ifl.aijJ 4 0 jyS Cjlft>-I \ j+J fli ^Jj . ^LaJJ J^illjl (1) jiJlj (jli3l <j jjt) l 
^1 jJ>\ ^ *a> ieaJc>‘\ 4j1 <m ><L,< Jli j - £jjJl JUU ^Jp LfJl ^1 i^iVj iw^l j^sJl 4^ lap 

OjJhUaJl (1)1 j-lS/1 cil 0 j£j Jpotj - ^j-wft-Lkj L$.L>wa ^yj! jj£Jl fjJ> j jP 

^JJUj ^ |t-j 4 4-jj-nJl oJJL ^>(lj J^JL> c-jIi50I ULa j-JLiil . 4« jJ! 4*^1 j-^-U 

ijjl# ^Jp 4^L)j_4 p— > aI — i!)L-JLJ jJLs> jllll (1) ijjaJl J^A ^t JLL jI 4-JbJ^\Jl 

^ ^ {j* (j^jp J-pt ^ja cJapl <1)1 ciLIi ^jA <l)l£i _ (Azophi) 

» eA JAJI 

4 ULa 4t)j-*jjS/lj (jLoJtJl 4 ^->«jJI oIpj^pkII o-jLpj 

f-Lw^S/l c_dJLs£j L$a £• ^ail 4 P j^>JlI ^jJaj jaS/ 1 Jjl ^ • JaJa>*il 

^ oLjJI JL>-L (JjJL>- Jo-hj dJJS Jbuj . oJLa Jl C«.« A^jaJI 

^Jp 4j^S/l 4 4-jll^Jl oL^mJ {jA {£ . UoLajLj 4^jj-Jl ciJUU ( Jp 

. Ifpl £A 4 4l^lp^«^ L-aI.T >Jl »«S/i (Jl^-»iS/l 6 J-* * *1^ 

_ ®o ^Jp (^ \£j* « ^IULwL* X* 0 * j* 

Jb JL^- J L* iJbfcj _ ^UjU^Jl a j^Jl JJUj d)Jbc« qA jl 
^J«*p_j ^ jJai 4 fry^y* ^1 JL^bL^N a^IiS* c-aJ^JlI ^ j/s . f^JCb^JL) 
qL>«J ^ ^.pLI- L« IJLaj 4^JL* J -* ^j-sJLS' 4JL>-1 j oT ^ 

^ o^jl jJl ^ j>*Jl oIp y*^r jijW*4 ^p Jjb La aas jil ^ jjl c)| . c_->L£sJl 

. c-iL^Jl IJLa 


Ao 




oiJj$ bk* ^ i Lx U \ihMp l^*xv4^? 

* 

^J^UylV-I i^*«Pt3 v j\J lia~y 

'c^'-« ^ !»j^ 

*£HU UxLfjj l^ijAjicrtJtr bll^bi 

I l^4^tW<U>c^ 1 bj^ua®? 

;«> <•> itL^iiy^L*,l> L - i» Iti^J i I \h*4i) 


(t _ T) pij ijj^ai\ 
fciliil wJ'I Ij£)| Iw'llS' 4 j^lII 

.(vrv c^u toi^) 

4A*i* oL»j^ j £^Li1 4<»U£ £j^Jl p— 

■ j? * *1 ^^ j 5 ij^. />J l s-Lfc - 1 j^f Lu ajI^ jl>- I4 U 





(• _ r) fij 

Uill j ^ j > 


.(*1*W tcii)L« iia jJajS- tol^Jtf) 


cajj aapJj t AiliS^ ^ ^jjJl i *-* *j 

• J-^1 f— 'j »-i> ^ *^->- ^rr^i 


AV 



(l — Y) | frij 

olll! 

.(^*rv itiJJu 

4 O «JjU j— ' j ^ £--*LJl 4 j tJj 4 4jll^ ^y £J jjl <»..4'.J ^Ud j 

*1 jJL*Jl ' j » jj-waJI f JL> JiCj -5j^f Lli Ajli -L>- ^y JS" ^Iaj 


AA 



( f JjAl) ^ jjl - Y 

JjSfl <!>■ JlI y a y UJl y J^p . ya^Sfl <Jp bLolj 015" . ^ dJLii ^Lp 
j*-aI . jSM (Jp iij^ULil (jj-i ^y |» L^l l j* <1)15 * (j^^-l^liJl Jl^jP 

y <U-Jl Jy g;Jd1 ^Ul ^UJI olkJUl ^L ,J~&\ y5LM y tfUIy. 

{jA ^ >■ J 9 c-ijjji jAj . ^ \ 4 Y ) / —A £ \ \ Al*rf ^ *1 /-A TA*! A!*** y* fi jJ^LSJl 

d)I ^«_>y y 1 . 4 A «^a « ll ^P lAJLl JUy Li O Ja_4_£ ^1 4 ^ 

jl*_> t <3 iiLJl jL^jSl! y jXf jJLp Jp Ly^ tdULiJl ^Jp y Mils' LLS” uiljj 

^MLVL L iJLftj . ixudl 4-pLM 6 ^L^jI ^jLij tyLpJj l^^^j lyL^^ 

■/! q * V| c-i jA-t ^ y^ll iM*-*-LJ £-<Ll 1I y^yLJl ysLj y* 

. wbs3i I JUb y If. 

y^lL ^ _} 4j1 . Aj^iiJl oVVj^'VI y* Ijl>- JLj ^JLp N| ejtijll lJ-b y *X>-^j V 

t l 51^01 i^j5 j >- (JjIjl>- <J^^ JajaA j j >±*Za 4jl 4 4^JXD ^yyi-1 

(1)! Jj^i t yl ^L^jf d)| . L^*Ijl>»i-^I <JL j]& -^L^ jJl t. a \ z£- < — jL-^>- 

jl» 4. jJLmfr cu^LJl 0 yJl <LIjLj y 4^* yJl >Js 6 » *L*JL*Jl lJ j L^_>«_5Lij c. » i^j 

^L-ii! J-*it >*-* ,>* J;?- J* ‘ oij~*\-*-* »L«i^ J-j ,j> 

* j + &\ tjj^\ 

iiJjsJl - * 

y j*\ * tA/^bil* Jly- yy?j 4f /^ tTY fjjLp- y Jj^J' *^Jj 
015 (_^JLJi J\ j& jjj j j i,n \ 4 ^S/ Ix-Jj <1)15 . ((1)L^5 L*j 1 y L1L>- 5^j_>*^11) ijy- 

jjJkLJl ^jjAf 4 i>*l j-sAj oyu (_Jj j-Jl d)5 . (j 1 >-jjJ1 t \± jJl ^S/ IJL^jj ojjJb 

OjXj (1)1 a > 4 4*Lp iJlXbj . ^JLj>«jL| ^y * ^3 

* d>T y \ju ^\ jj Ijjiij LXlij Ls4»Lj 

/_brYA <1*- d)l>-jjj y villi jIIpj L J>\aj d)5 (_^JL)i ►lijJl y\ jl!j 

tJj y>«Jl y JlLij Jj j . ^^^A /j^Y 1 A A 41^ ^Ijlmj ^y yj d)ijj| i y 

o Jjfc y 4 jS/ 4 yUl d)jJaJI y 4 LjIj L5 4 L^ULIj y5 yJl L^jJkil &Jla 4 4«XLJi 

L5vLaJi 4 JLijpL» frli ^Jl j4 : pli . 4^- j Jill 5ll > jLL| ^y 4 ^j1 <1)1 JL*j 4 4JJ jlII 

Ibn Yunus, Le Ltvre de la : jl^l ii**jyJl JJ ^ J^l J <>yj j-^ J >► (°Y) 

grande table hakemite, partiellement edit ce et traduite en fran^ais par Caussin, edition sfeparee 
des «Notices et extraits des manuscrits de la biblioth£qne nationale» (Paris: Imprimerie de la 
R6publique, an XII (1804)). 


. il-Xij ^ 1 ^ tiljjJl O j£t Aj t Pj (^JJl j-jj^Jl JU^ jll ^ 

Ni 1 -La ^ J ai4 jl . ^b^>>ill p-wul dJUliil ^JLp ^ ^j-^3 J\ «uJj>» j 

*lijJl jjt ojjJ» (jJlJl ^JLkJI dJUS 4 o\ !LL«U i — >L—j>- JjL*w# J j_>- i yaJ>- s )l\ _p jjJL j 

pi* ^ *li^I jjt l+liot ^1 oljjjkJl JJUJi Nl V ^ dJUAJ . (0 %dS 
Jjj*- 4 jL*Ij 3 JJ oJb JL p ol ja jLil (jjj-Jl 4 4jllS* t$J J* j jJal)l dJULaJl 

. ^JiaipVl Sj-iL^a Al>U 4-*»3 (J ^>- j j>- 

lLUu {ja Jil 4 (31 j& iji J j -/*'•* j+t aj (^J fj* LJU jl** <L)l 

^^3 * V 1 /-A £ Y V 4JL*» ^3 jj ol 4_5 jju . oLLmA (Jj JJl (3 U>- j j-Jl jj-P L$3 jjd ^yill 

4 L^iS* ollLti! pJLp ^ 4^(4 oLaJj^ 4 ^Lp 4<JL»-pi ^ LJ jl5j .aJjp 

L»! . J?Laj J j>- <JjL^S/l <1)1^ LoJU^P 4_4 mjL) (_J 4_ Ji Iftj 4 Lj Jj>- 

>L yg jJl tl^Nl ^^3 IjdLS^ (J*^^’ dA3 4 ^ \ * * * /— aY* ^ * 4JLwk 

1 0^-<-<»-^Jl y A »*.*h.L *Ai (J^^-mJlI 0 ^^ (^-XJl ^-A_^ • 4 * adp 1 l % 4^A Ji J 

. <aJlS 1I ULL^j 

j> jJLJl Jl 5 LL5^ 0>— *d>» L* c3jl 4 p->la p ^Lp ^3 <jj ^--Jl L«I 

0 Jla cJLD JLij . viJLLaJl ^Jlp < _^3 L^I.^ 4 a ^^3 43j j-*ll 

4 d-»ljb»-S/l ^Juw3^*U dl^Jl 4 AJlS” ^yt^SZ. JJ . JaA 3 ^slS' a 

^3 4 jIjlII I -La 4j-*LiJl j~£l\ <al$* L*I JjL~* (jl SJUJlp oljLil 

^3 4 \ t'j^ m j-JLp JLs—I (3^ ^ ^ ^ * V* ® /-j A i T *1 4JL*^ (3^ (^dJl Aoiiil 

. * V) <J Oj-Uo ^1 5 jJLJl oxLm? ^ f AY 


jl5 j 4 jJl » 4 LJ ji 4 ^ jJ I ^ 4 Ar. 2494 ^)1 oli & ( 0 O 

Le Baron Carra de Vaux, «L’Almageste d’Abu-l-Wefa’ Albuzdjani,» Journal asiatique, : l— j — -* ja 
8 cmc serie, tome 19 (mai - juin 1892), pp. 408 - 471. 

►U jJl (j\ cJLliS’l J ^>* (L.A.M. Sediliot) ^jJL— > IajU! 1jl>- i~*l jjJl aJu **JAy» -t* j 

. ilL— il oJLfJ jjCj V ^Al)l <1)1 SI 4 jp^-di I iS 1 ^3" 

. *\ VV _ 1 1 • 4 dj^jUJI 4 (jj ^-Jl ; ( ® 0 ) 

Julio Samso, Estudios sobre Abu Nasr Mansur b. ‘ Ali b. ‘Iraq (Barcelona: : j la ;l (ol) 

[n. pb.], 1969). 

D. J. Boilot, «L’CEuvre d’al - Benin!: Essai bibliographique,» Melanges de : j la II ( oV) 

Vinstitut dominicain d’ etudes orientales du Caire, vol. 2 (1955), pp. 161 - 256. 




(V _ Y) fij ijj-JI 

> (A"l *\ oliL> tA-lifljJl 4-lSCll <Jo jiajfi- tSj>UJl) 

<u t ^ . * . 1 1 yjjJl <— l) 1 a <y 

^ jj J-»j UjJL* ^yL_j *-jLL-< <jL*t ^ 4 4JLL* ft jJLp (_^| 

A!L^Jl ^Jlp y L» pjbt {jA 1JL> J . 4jW JLl— I £A i ycj t ^li aJLJbf- bU*> jt U*^« 
. (_£^^LU jXs* i ij~A£-\ <jyJl <y 


\\ 


A3 yu> Jp jLS US' 4A^yJl CJlSj UJ Jl aUp A*J Ut t ^Vl <UJ A^jliJl CJlS' 

JJ » »■ * J I ^jrA AjwqJL P J) - ^ OiJLaJ Lj- A I ^| ( A Lt A*U 

(jLS ^yJl (j5-U-|Jl tiiJLJl JLp jiUdA Jp j-£L> JSbJU UJLla> jLS Ijl^aj . A*jyJl 
AjJJL AyjU- <JU.p 1 JJ jl a-JU jJl j^Uail JJ £*Tji 4 IJJ JLS jlS j . jl j».^L LfJ| .l‘.~ 

jl t f 3 A****)j£** m * <xmJ I y*& ~ Jaj <^-> 4 ^ ^ ij > U5 & Jb f . <* jlj * A*j^jJ| 

j^P JjlJjJl ( J^A> Jp jl 4 AjJULgJl A^SsJLflJl Jp *)fj 4 .i^UaJJ OjJaJl 

JjL*j (_}1 ^ ^Jl ^ tJfl LT .i i m 1 \j£jk j 4 IjL.. h > 1 j!sl a^L ij-Jl j} ^ - 11 ^.4 - j IS l%Jmj 4 aJLpSII 

-t^l (i^j cS^4J' ^lj JM <iUI ^ *^p ^y J^jil ^OiJl ^1 J-bT 

C ^jJ> <— 4 J-- - aJ <ULi 4-P^L>- ^p 4J Jj li« ?T J l JJ 4 aJLpI JS” 4 { j^> i ijJJJiJ 
aJUpI AP < yc«J jl (1 )ja 4 aJUjP AjLJp {J^^~ JesLiJl i j A • ; 1 4 Jj U-J 

. aa^ii ciUii AApuL-i cpjjwJi Ajaa 

u <a£ ^1 AjiUJl f^pLlI ijA JU jjUl! ^ *J^1 L5* 

* a ""/Jl AiUilt L^j Lw 4 AdJbp«il oUl. )l (_^jJ ^^jl jJl Jp -I pj 4 cilLiJl Jp 

{ jJ>\ J^il cU>m^ Jl ^y^Uii 4 ^ jSfl Jl A—jJLj oljU—Jl £-JLp 

4 i^nib ULLjl jl JlSj a ^a-ajJ1 aS^J-I 1 1 $ — a> J j^>- ^^jSll jljji 

jtj ^ JL>-| A^jIaI> L^. * . *C J j> 4 Aw? Ujl oJa ^P 4 ■ l l ^4 

Jp Lj p ^jjjJl jjA 1 4 ^ ^ i * i 0 ^ \ ^ «■> 6 1 jVl jl 

V Ap^>* jl (a^ *« il jSJb ^1) ®1^-^S* liLpH jl »iSl « 

jA t^JJl ^jaaJI J jJ^ Jp 4jljjjJl aSJp^j L _ r ^P jl n jSl 4 A>«-^Jl LfJ 

.j^Jaj U Jp 4A^>fUj> UJL>-j A>«i-1 fl-U (Jjj*Jl l jJ > Jp . aJ(J J^U- d jUi 
JL>- jjPjVl Jp aUD ap j A*iiVl aS yUL pj^li aJLJII oJU ^>-1 jj ^Lp ^ 

ftJub iljJ jl Vl V <jt cUUS {jA 4 1 i ‘> J ^ jSh jl jj^ ^^IjJiil 

jl jl c-> jjJl J| JjJJl {j* -L-PjS/i ^U->-^J Cj\£j£-\ JJ 5^-jSJl APj^Jl 

^y > jbU j ^S j jl 4 Jjj-Jl Jl a— -JL 4 jSJ (>* (_r^ 4 ^ ^ ■ U 1- 

. jljj^ ^ >>■ 

jJLp JjL a a: : * * aJL^b aJ-Ua ^j3 aJLJI <JaJl-l c ^Lp J-^-U 4 ( jj^ r --Jl 

cjjjjjt U... ;i i ^_5 40 -jjJall aJL-11 ,ja£ ^jJl UUJl p-^^Lll ^j^aj Vjt cr ^ jaj t lLLLJI 
JS IjSIJj c < — > yJl tiLUJl i^UJLpj ^y j . ^ 4 l U >j -ij^Jl ^UJUJi Jj ^ja L>-yill J_^U-1 

A^kjb 4 i^Uaj^I JLLp 4 p j 4 ajIjlJI ^y Aj^^j^aII a^UJI ^^^LJlI J-p l^ U ^l I^Xa 


Shlomo Pines, «La Tbeorie dc la : Uajt ^1 . of _ iY ^ jJUail 4^ JJr Jl : Jail (<JA) 

rotation de la terre a Tepoque d'al-BIrum,» Journal asiatique * tome 244 (1956), pp. 301 - 306. 


JLaj 1 1 ^y* <^1 fi jJfcUaJl t v ( P I j—Ju ji^Sli j\ AAjLJl ^JbL 

( Jjc > I > wi»oa ^1 J! jl t<ijL-Jl J jJL^-I jl>-1 jLi^I t 4 -m^UL.I a^L^jl jL> 

Jjjliii <LjLlS" ^yi <1*— ^ ^yA UJ' (j^-fJl ^jj ^ JLP-IjJ « Jj_«* L 4 < j^S" 

L y^i IS” y>- Ui . *_^L^Ul i jl> ^jA *jJO j^« ^yA Lr -ftjJl 4^ 

o^bJl jJJ <JL>Llil jikll ^lill ■ *** £^Jl *y£-l y* 

aJI>U 4 ^ -|-~ *A^^t \^ Ji mt.m^ aJ^xm-** ^ J ** 4 i t A^ ' J I AS" jS^ 

j**mju . 0-««jsJ!^ j>%++ S \ •/! i*- Cx* ^J.« ^ -fl f l . (J^^Ji 4j i ) 

^jSl! 3»jj& Jb- ^ JiVl «-jlyiM L*rt J* ^“U V 

- e-Njj* *L» «*I jSJu <jl (jj^ _ *dJLLoJi frL&JjS'fc <3J j3jj * ( j“ * (^JLJl 

l)j £ j LaJup 4 L^p *l~ll jyi (J—JJl 4 jL^ jt i (3 jJL II a^>- L>-L-sP j>«— Jl 4 jI jl> 1j^j>- 
^IjJl tf !l ^JLajj , 4-5^-ji 18 jl 17 J LjLwt ( j—«— iJl -tlii>»jl y* j** 

: ck aJL«^L»* l* IJLaj 4jjj LLli jJLp 

4iLww« ‘ ^ jt ‘ fjf* J^I^P J^Jl 4j $j ^J-P j*t a.ll ojJj o| t ^\a!I i'^^Lil 

j^-SJl (JJ ^ Lilj ^1^-* ^ ^U^ll ^yJl ( j^Ji]\ ^1 j+X Jl 

jiVl (i J-p i LsJU t j-^ill ^ P-Uaii o jjhUaJl %All Lj* Ja-j jJ ^ydl 

<l)l$lil yuj £JjJ 1 tilU ci^ 

yi^Vl jjS/1 4_U . U b {j* jjS/i ( J»p ^ S )1 J jjl jL^» 4-il — u* : LajI j c cuj jJl jj-JJ ^yi 
.°°jj\i ^^jlh ji^i j«u ^ c$1 4*151^1 

. SjllP jLlpVl ^ryu JajL^j^Ji o JL a ^ tyy* ^ ^‘“ ,mt LJ 

^ j-ajJI (J^-^ ^dJJ aJI— ii a -Lfc ( j>j^-ftjLlaj (j^jJb ^1 t aJ AAjLmJI <J 

(jy^L^Jl i^<j_»Jl cULLdl ^LaJ-P f jA AajjI JUlpl ■ jyililll 4 j 1JL> < yJ j-JLj 

.aj^> Jp 4 </*3j^' ‘<3jU* <UJ^ 

ajJjJ jLy^fe-5* ll (Jj_>1 cjjj a-.,tj) *j ji> cjj 4 j— > aJLpUJI SjJjUI ljJL>-t jlSj 

^j\aj ^Sll ^Jjjl dJLli N AjV j^P _jl— IJL a • J^-fJl 

4jyo JL>-I 4 p ^ ) Li^L>-j t oV !>ULj Aj^JLJI <3^ ^ j---p .jLjlp^I 

Jjo jT ^yi eji-JC4 jyi -Ui ^ . j-^i3l jJaij* jLipMI 


. ^ tA—ii jJUdil : jliil (dA) 

Jiou «3>jioiU^ »*> jsyu j^j^Nij (r.r)^ js^Ji (to 

Jj^> 4 «Sp 1 o-jy-iil (.Iji y c-jL) '' Lf rz^ ‘f-lp ilr^i (^ ^ 

. tj-y A* ^ ... j 1/ 3^'"! JflJL*jJl 




jd\ dJJj Jap- ^P j **Ji}\j ^..^,>tJl 4$L**J.l 4 o Jp 

( j^ ji» c^wuLi-l c ^>- JJ^i I • 4_ilS^ (J^*^ <3*^1 <Jp ^Jl dllj 4_->L**>- 

*)! \ 4jLm*^ ^SCo^ *y la^.^ jJl I3 a_j c j jL * *>3 ^*.,.1)1 J^Ha^cjl 

.^>SM j-sl-^i js J* 


|*JLs£ p-J . * ww- U— I Jj 4 \. *>b- (JJ ^ I <J*Jl 

(_£ -Ul U_s^ jJl yy^ 4- la .fc<xl^j j3jjS/ 1 (Jp' <J^La ^^-P j^-LaJl 4-AjjJp ^j-JLj J.yaA.11 

. -uJJill ^ all A./3j 

. ^ j (W. Hartner) ^JjIa • J J3 cr 4 JjjsPl -Lp IS y>- JLil 

^Jlp ^S3 £• t aJLLJI ikil J^l ^ Ji' wL-IjJlJ! aJL& ^ Ji>3 . Schramm) j»l jJ» 

<^3J JLS' J L>s-ij . c*-s jJl ^ (Jj j^-Jl «*»■«.« Jl ^LpjI 

^1 IJ O-jU <Lw^Ij J-J 4 j-S'Jll £jt>- ciUi J-P 4-> jJfctiaJl IS J>J , U 4-~pLj 

jt-j 4 LaJ-4jj a jAy* ^>JlJl (3 J lP^" Sij ■ USjL>< IaILs4»^P 

. L^iS" ^>- 3 jIji>- <*-+zSj Ja$L* jJl JS' <— >L**>- ^Ip!j 4 ^m 4>..,».H ^ji aS j>- 

^J^Jl ^j^Lajl ^UaJl ^P Sjjj 4 diLill ^*Jp ^ £jJl I J~a ^y> Jlojo i OJ d-> Jl^- ^ 

Ia^JLp- Lo-S* j5l^il <L>-jliM iWiS/lj jjjJll!! iJ^il ^UaJJ ISL-m.q. 1 4 oV 4 aliJj (^jJl 

^*Jp *S J>- 4 Jlill ^JLp 4 L*jIi« 4 ^Ju-s A dl)L> ^^-lj j-^JJaj 

JL?*I I j^Ja^j 4<jL#jJl ^jA 4 - ./a tj ^ ij-jl LaIAj ^^iJ! clLLiJl 

4 ^j>*LJSJl li[ 4j^*Jl IJla o! dJJ3 ^ 5JLA-I 

^3 <Jj * a ^>« jI I ^Jw«>a>D 4jLmtA 

4.4. ^ .wx (Jb-pl L->.wJL>^4 4 |».^..® f^S Oj$ ^j£Sj 4 A^aJp 4 jLjJoJ ^l^p[ (31 

. a jA/aS' ^ cilLJl pL«Jp c3 j^tOj oJlS* <U-^LjJl olj^VLj 

ciJLUJI (3 j^^ ® jiill JuaLiJl jjJl li-A SjL^j (Jjj-Jl y>*j\ Ij^a 

. 'JSJ j : ^» 11a ) <Uw*j ^L*Jl jU^Vl a j^iJl dlb ^ jJLJl IJla l5 JL Jij . ^j_iJl 

L^ut i j£j ^ IjLaj 4jlUVl IJla j~ £j Ijuj (jjjJl j+a\& c^JJl ^JL^II ^jI ^L>- dUS ju«j 

‘3^-jJl (Jjjtr^ J^p 


W. Hartner and M. Schramm, «Al-BIrum and the Theory of the Solar Apogee: : J^>\ (T \ ) 

An Example of Originality in Arabic Science, » in: Scientific Change (London: Heinemann, 1963), 

pp. 206- 218. 

I jlaji l 3 j IjJ^I {jj jS\ l^JL^.1 ^jdl jLa^JLxVl 3 -t^ S xj (J y>- (3Y) 

Roshdi Rashed, «As-Samaw’al, al-BIrum et Brahmagupta: Les Methodes d’interpolation,» Arabic 
Sciences and Philosophy , vol. 1 (1991), pp. 101 - 160. 





_r_ 


Jjjdt dilnil ale. $ uu^ofj^aJt CA£=* jjz* Cibjlaj 
ju±e c£jbt)l OjJail Jbu 


(*), 


UU<? 




I^JLp J ^>- Li^l jjJ (J^UajI ^LU j jjjJl c Jlv9uJI 1 Jla ^3 t U*xi£-1 aJU 

^ ^^jJI fciJLLJl |*JLp <1)1 jjb JjSlI Jl . sjlmJ viD^j c^j^Jl tiJUL 4 .ll 

JISLiS/L JL>-Ij ^ Jiw; jl Jl ^JLp ^U-l j jiJl 

j ^ to j£jLu* ^uLj Jp O jJaj| <JLa 4 oJLp lZ-» j-^-U JL 43 . 4JLJ1 <iJUL> ALa \ UaT 

J JbjJLl ^LuVl 11* . jUjJl Lf &j]\ yJl J JJU cJUT ^1 j5l~JU Ijl^ 

(1) jJgJl c-iJfl mJ^a ^3 I j-iU (j\-*^-L3 oJLP (JL^-pI J-P ® j-^U- 4 ^PwJl 

(>i 4 (JJjt^^J 4 JW j^rJl (j)j 4 J*- 1 4 31 

JS^ (Jt-o-pS/ 'b/Lo^l^'1 Ua j^Iaj d)l 4*>*U t . j*-A j*P_J (31 

£^*U1 (1) jiJl p-LJ-P ^ ^ |^-A J-Pj t^jjlj^lj ® tlri J tv-wtli-1 


lsA»I .A ^ «a> (1) jA Jl IAA (jl 4 la 4*.^ y hS" (J ^a! 1 jl*ll 

til 1 4 ll pJUJ 4 ll 1 j ^4-a4^- ^LoJJbl L^a 3 cX^l (J 1 {j* *Lp-^aj£ 

t 4-^liJl ^il ^3 t £jA oJUJL>- A^mjJu» (illjj OfwJLt Ou j^j Jl3 j . 

IS1H\ oL^Jl.l^JLp o>:l ^1 JSliil jl^>! JiLiu 1^/ ^131 

t/^ ‘ A tr p ^ ^4- 1 1 ^1 (jL^-pf IjLA j5Jb (jl . 4^j L) ^Jl 


oJL><lll oLV jJl - [~A jJ jS 4jc» 1>- ill— 1 (♦) 

. (_^jJb ^sAaII Ua 4 A»jZj ^li 





4 J jtJ Jut) j . liljJU-nVi ^ Ajj^JI ^^Jjl^I dJLLJl ^ll Pj jJ 

<-.la* j l/ 4 J* ►U-LJl pV^a UjUt J5LII cOJL13 jl«o 

a-xj-L«# _> jVl <— 5 jJ«j La AjujS/I *Ll*Ji *VjA J^-£ JLjj .^WjtJl jjjlj (_£j! j-~£Jl 

jUJl»VI JaMI oLj ^JUI x^l ^ I j-L-p aJ JjSfl a^I »ULJl jl 31 4 «apI^ 

I3lj . aJU- 1 jljj} «— » j-P ^3 A_o1 jJl Ap| J»« AjLjJLa ^3 ^ \ T 0 ^ <X~» j-A 

c jJLp dJliJl <J ^lll jl (Jl j^JLi jl l.Vw 4 JaJzJ a-Vj-A <JL*-p1 jLipVI jyu U»i>-1 

1*5 4 A--^JLaJ| X> ^3 4«uLut^ a^^j |»L*3 Jrf 4 Aj^LlJI C3 ^i»L P f^-XJl (J i^dJt 

IAa ji (J Jjtll ^-L~ ... ) Lo5 . lLLLlJI ^JLp C^LoJLmmA <ta-45l t^ll ^ Lj-U- I ^mAJ -1 ^ ^ 

^JLj t jJLp xJliJl 0 jiJI J^LSo 4 ^JLp ^U-l 6 jiJl ^ LiJ <jj}\ 4 C ^JLJ! jLiJI 

^^jJLil J^L>- Uaj! J-s^IjJ ai£J . jJLp ^IjJI jjJLSl ^ jJ^LlJl ^1 JL^-pI a>-jI 
^jJl *^Lp JU.pI jLjlpVI jyo lJJL>-I L* 131 4 jJLp ^j^oL—JIj j-JLp ^j^^UL-I 

(^ \ 0 1 T ) c ^S'llJiJL)l X*j£ j J ./a*. I Ajjj^dl At.^ll l_->L5j 4 lLL £]1 Ju JL 4 (^ \ 1 V O 

.1>/3jVI 

4^U11 ^^1 ^IjJI JSLx jtf oU^Jl ^ ^J1 IJLa jl U j-ipI I31j 

jL-JL*J*t5' ^1 Lp <jL*pl jL 4 oXA jla. ll A^>-^ 4 l^Jj<3 4 jJts- Ojd\ 

C-JlS" 4 ( jliliU| ^ijJI 4jllS* ^ L^> y+&>- t jJLp j jill ^ 4 ^->Lp ^ 

<JL«*-p| <3^* (_5^ (J““^ |»-j*a-flJl o^-p Jl^JL» 

oL»L^J-l ( J_p * ^ • j jLS’ Sj-j- 3-S/I JL«-pSll a J la ^ ^L^jlaVI ol viJLJ3j *(jjj-j-Jlj 

. A^i— JldJl oLjialll (J i^>- IJbt 

‘ jJLp jJLp jill Ijjjj ul 

4 aJjLmJI (JLa-p^U ajLiS" 4^jLj 4 p ^ <3 »Lp ^p i^L?* -Ld3 4 ^jjl>-^J1 ^p 

^jJLj ol aJbJ^-l (JIa-pS/I ^Ij . <+& 13- jLo-pSfj 

^ ^ ^LJL#Jl fjJ *-*- j JLk-pl L«1 . OJUL jl a— » j-xll o-L* ^-Lu 
^»JLa ^ !31j .^I-UjI (jji ~ j> ^Lp Li>- cJlS' l^U 4 A : >»?<a.ll 

|t ^ 4 ^J-p ^0-5-) ^1 ^jJLL*Jl ^j^La oL» <J^_ill L - i — j Ll^i 4 l a 0 1 

. ApI LuJjJUa Aj C-jl (_$JL!l 

^JlP ^ I J&+* Lj"lxi Ja^3 JiCU ^1 AP-I jA OjJU »LJLp JL^pI <1)1 4 ^Jj Lk^5 4 

^ Ls 0 y^pZ*- 4 AA>-^Jl A^LflJl l^joliaj L^l C.*xJ» L^l Jj cliLJl 

. <iLLJl jlpI y <ju— jl ^a ^>-jS/l o a3j 

OkLaLI A_«^^)Jiil oJla JL*p 1 l^J^>' 0 j^>lX Lf ill JaLil all IJLa ^ 3 jaI^ 

. JyaJ^il j-4 3 JLP L^_>- j^il ^^jJl UJL^il J jjlil 0JL)3 -L*_> ^yLillU^ j . c J-SC_JL_» 



ol^ljJb yiil J jXi-1 aJLa JojjJ <1)1 ^yll olftUl JJUfcj J^oaII I Jut ^ 

. <L^JLaJl y jij£ 


y UasTbll j y^.JLlaj ^liS’ y o jl jJl ^LJLkJl olljt 

; I a ^ 4 ^ ,yi„ w 7 CaJLS' ^jlJI JLLJLj 1 1 ^ * ♦ l { ■> .4 ^JU c oJL-»JL-P 
JjUja aI^JL* (\“) 4 SyjJlj ^jUaP cJlyolj mASCJL* (T) (SISI>Jl1 (\) 

<3 ja Ljit jLipI jJp l t -5’I ^£1! ^UjI Jil y aJKJL* ( 0 4 LLJl v^l ^5sJl iljt y 11 
JSlJL* 4 ^jU)! oJUt ( Jp i.ay* <l)t . qA w . J l i£y£ <uj* olii 

o jyJl <J^>- 1 4*^ yJl maIi^I! pjl jaJI U lyipl IS| 4 La j*p ^ y4 

<ju~Jl ^1 y y yJl ^ yy^S/lj jj-f-lll y*«*lJL]| y JL^>Jl 'Uy«jil 4 ^*jLaJ15^ 4 S 
<^jIj L«y . jJLp ^y-sL-Jl <Jja!I yL** jLp OjJtJI ^ Sj-a-S/I 

Ji** JUSj I SlLy ^ ci-jp y _ «oVlSLi)/l» SL. — LI _ JSUIL 

.oMlsLi>l .JU U~23 y SL.UJI L-ljoU 

: JLJI _pJl Jp jjji-Sl ^!j Jp JU LiU)l (Jp ^ fajljJl o^l5Li)lli 

oL&iJl jJ: V y olfyU ^j J*-jJlj a-UJI j kp^ L jio JjVl <JlSLi>l 
JlX*iVl IJLa J^>- 4 ^JL* ^.*4 .,Lil <JL>- yii . *>L>‘ c.Jllfl«7 yJlj 4 4 la*. 11 

.yjjdl 4iiU jt jSJLI gjULl ctJLLiJl UjuipI U lil 4 J+- J5^ 

<l)Lp-Vl yt> y jJLJ <1)1 4 «wa5^1 jXJI j y Uflrfvj jLcj yiill 

c3 y*s* J-Lo c j.4..^ ll Q !Jut . ^ y-t <1)L>4 y y ^Japl 

ci y-^Ji IJLa <1)1 <y 4lllaj Lfl5 y- J *+Aj y ^^..lil (1) j£j Ujup J^l^Jl 

L^iS* L a jI*La jjA UAjII ^ ■■ J) i^j Ia-L 1 p JaJo L^iLL > - Oj£j 

. c-jU *1 jj 4 . ~.-£- J j_SLj ( j. « .t ll jL h_Lk.II c ip j_> 

JkpI LlJUip! li^i . JjSlI Jl5Li>l JJ- ibA\ iL^U \jl2 JLSLiVl IJLa Ja- jSi^j 
ciLLJl ^Jp IaAip U . > i > ■ j k />! jjLJi ^ j .i k ■ * I I jj < 4* J<..i jl! 0jU-1 <iLL»Jl 
.Lji yrfl »jJ.| ^ j^tj Jja, jjsVl »jJL| jS’jll gjULl 

^J tv rij50J i.U^.Vlj ^>.jJIj ojijJl ol j>LlL« jJLcj *UIUI JLSLi)ll 

J>»ij 0^ * Liu? La j . oLS' jJ- ^ yjkS hLLL'JI ( j*aiLzJ ol jALt 


.JJLJI ««ll iUbll Jiil S^jdLl 1+ljU-j jSLUl .Ji*J (\) 






ot j-AUaJl ciilJ JJju Az)a» 0 i\jj laT ^JDl jjjJUJl dJUU J^t I Jjb 

AjJlJJi cj\S j-A-I oIj aJLjLaJI dJJS jt C)y 

. b ji~+A <Oj$ta olS’ j>- ^ ajjIa-JI 

jtf otf J>**bu L; i*Jj u s^\ js'Liii j>. lis^j 

. oUl f^pLJU J* Jl>oJ OjJ dUSj 4 ^ta„..>tll c-illS" 1 /b.ijjI 

dJjbj . I 4 S jl JL« jS jA jS> aLZ J j>- AjjZ*~a a£ ji~\ O j£ j* £il jl\ 

4^1 j&\ oIila pju . jjJL I Jjl^ JISLil sUUl oUJl iKJtll ^ 

4jy**A j-4-aJI iS " 0 SJ^jI 4.M b JL>_J 

. J 4 U-I cLLUJl jS" p J^>- Lr Jj ^PjS/ I 

^ L pJLu JJ ^-JLj -uls " j Iju AiS/ ^ ^p«Jl til ^ c5^ J^a! 

4 Aaj l» * . ♦ I oLm^^l)Ij Lil 1 ^JlJl jjjl 4 4 « 4iil Jfl-Jl t— 

. IJU JA- c> ji5l ^xJl <jJh>*ll J jJLAl 4v^^Mb4 

. L^jlp jlaJIj c-» j-SJl 4 la 2» <J j>- aS jA> 1 <jj5" wile- < ^m*UU| 

4_>*j^J- 4® |t— m<L ^ ^Jl (J jZj — 4-j-s^Uj 4JJb j-p ^|JL>«JL^1 Jl£j-)/l !Jjb 4 . < l la 7 Jl5 j 

. SJbll 2LS0LU1 ^UoSfl vJASl Sl£- Uj^ - «^>Jl 

4 JL 4 IA-I 0 jA ( jfi> iS j>*Za A £ ^lai cjl j>«->1 AJJ jJ» £jA ^LJI Jl^A^fl 
UT . 15 jL- 4 JI U (5*ill aISI>JlI JlSwJ £j** <Zs> Jl^A^/l IJU y <»A y* . iS ^>J l1 

IkX^J jy} lT*J ~ ** ^ jpajiJI 4^p 0^ Ja.4J j +*Z*2*i 4 LlJb 

. JlSw^l 

iS y>- SjjjJl ^li[ ^jlp {ja £jX£ ^jLJ! JIXJm^II 

>- 4jLi-«Jl c-^ 5"1 j-SCll ^jjIJLj jUai! <S jj>- ^ ijj L* jjb lJUb ^J>jj JlJL* 

JJl! JLSLil Uajt jjb JlSLi)ll lJubj . ^ ^ ^Jl aJL^J LpIkJl oLl^JI 

. ILL 4 4j)| U j-il ^JJl cj| j>oVlj 

J ^kil ^5 <w^l iS" J ^ jt+Sioj Ajj iaJ I LiU 

(JLliSj 4 ^S\ j£}\ aS j>- J j>~ ^ja j«a!L> iijJojJ y u % 

• j obUilVlj J jJA-l iiwtj JS"Llil oJL* 



Lr +*1 Jl Xj>- _ ^ 

JL>-S / UJ {j* c^ilSCll ^ 2£ ' j>~ ^ ^».lla.> «. 4«.<a..t 

Ola ^Jl ^>lit Jii ^ <l)tSj . jijJcJl dJLii J ^11 ^-jULl *2lLJ! J«pt LAj 
\+j^ <jLa^J1 Iju* i I aj i L> . L«pS/ 1 y& ^Jp 

ciiii js> o ikaJi > jupI^i jbr^ i0 -r) j£jl)i . s ^^di j i>j\j\ 


A 



<& j~+j ABCD jS ^ll ^ilLaJl ^Jp il 1 j >■"» .1)1 d)I jj- sAiI d)l ( j^ 4 ^dJ • 

^ (1) jXJ L«JLp Ip jmj ^ j£ LfilS' j ^y > jSfl Jp p-SU-Jl JLpI jJU jJuJ 

JpVl ^_~JL)I ^ j LaJUP 1 j5" jil £jli-l dULdl ( j^« BCD JuL^Sfl c a «p « 11 

lf£ j>- um < 1)1 — A ^jSfl AlaJai ^Jp j LijJl I 4 IP jJLJ ^JaJLj _ DAB 

Otto Neugebauer, «Thc Equivalence of Eccentric and Epicyclic Motion According to (T) 
ApolIonius,» Scripta Mathematica, vol. 24 (1959), pp. 5 - 21, 

Otto Neugebauer, Astronomy and History: Selected Essays (New York: : 1 jl, . c\ jlJ j 

Springer - Verlag, *1983), pp. 335 - 351. 



(_$!) £jjJl ell jJ aL^VL E ja jjjJo JjULi <Jp (j y£ j pfj[ 

c^jlaiLI) jJU aL^VI Lla ^JDIj c£t^ |».^—JI aL*£L> 

S j5li Jp ^« m 4j E jjjJiJl clJLli j5 ja £j>cj LaJwj . \* Jl jill* aL£| a Lai I aL^VI 
4 jJLaJL AjjL-*^ aS j^lj (J5LiJt ^la 2 tU JaJ-b o ^11 a lyldJl ^a j) j 5^ ^ll Ajtil yA 

4VWI iJLLl b:LJI a5>U UL£a j .yjJiiJl dJLli aS>l\aL£VI ^ iib^ 

jiKl! ±JL*0j J^ait jj . jS'jll £jU-| jJJLill J-pl jp <a£Ul a5jJ-I Lr *ij 4^1fiJU 4 ^ 

cdJliJl J^tfll L ^ «- A aL>- ^jJl yA 4 L*^JP j^Mj 4 ^JLpS/ 1 ^yJlA 

.^>dl JA &L1I <SUil 


A^LvSfl *(_£aL1I £-A LsdillJ J A «p?7 ( j.«.ft....«Jl <5 J>- (1)1 ^j/3 .,<3 >i til j^aJ jJUj jla 
|jb 4 U- 4 JI jLiil ^jJLpS/l Jl-^ljJ 4 a5 jJ-I aJL^J yAyy 1 la t ^ yA jl Vl . <OjI--Jkl *5 j>JU 
jlS' jJ j 4 a j5 JJ5 jj* J y>- Lb- iL>\£- cJl5 ji - 1 JlS^ jl 5| 4 Uli ^ 

J-pt <y *1 Jjlk* ^ 4 jS' J lI £jUL I dUU3l J-pt JLpI ^1 015^ I^Lu. jS’Jll IJLa 

J j>- J^Ju C AjyL~+A Ol5 JA aS j £- I <W> X jJ ^j^kJ I JL^IaJ villi 

• 1 ^^LftU oil JUL Oj^ii 

^1 as> _. r 

* ■* ll I A ; a»j d)Sl LaLc a l l £ 4 ^«j&Jl aJI>- L*1 

j-k; 4 ^li-oJLI ^ oul jJI iMl ^ i^VlJjl ^ JjU joJ 

l t Aj 'll oJjb 0^ J****, ^ (joj 4 at.^ I dlj^lal 4 ^M*L^til JXmJ 4 r yA i ^iJl 

^3 ciilil . JilJLj j^ftjtJl olS" |i L|Al SI jJJaiL 

4 (_^I^Jl ^ ^iffj ^ I (J jJo 4 Jbuj 4 ^ l a . M . > t l l JA A— <J»UL| aJUII ^ 4j^*S/l J>A 

Ptolemy, Ptolemy's Almagest , translated and : Jeu I <, oJUdl JiLJlI j <5 alPl jJ (Y*) 

annotated by G. J. Toomer (New York: Springer - Verlag, 1984), pp. 20 and 221, 

(_^l ^yS AwjJL tl^ML ^!] A.JL41.1 I 4 pIa«J| t^jL AP _J jjJJ ^iJl 4 Ira d*i H 0} (J yAJ 

jJ (Ji^^l I ^AJSj t<UjLi* 1^1 i5 ^-1 eJi> I jJLaj JjU c--» yJl 1) ^ SOdl L»i . 

. . . ^Il . . . t)Ue» j~S Ij jj-llj Cj\j\ jf- jJa ^jjl\ kllii jlJL* jjp ALjKJI 

Uli .^J*U Jl (3 j-iil jy fy m J5 Sol>-lj Sjji jjSjj 4 Jil Jy Jlyll I 1 a Jp ^Joj' l^tj 

< y 1 ) L>jlp c^^Jl 5jj-^aJ 4 ; ...’.I1 j ^L«Vl ^>0 cLaJd <5 j^A Oj£j j jiJl ^L*l LwIa J*^-l 015 

Jp> Oo ..^ JJUJLU igjj+\\ 0 *i> 1|- c.*.w.U» L y^\ A4JL1 ( jm£s’ ^jA Af^ «2JLb £j£S j . y+j jjill 

4^)1 . . « 0U* j—Jlj j>^ll J^"l dr* j ^ ^4^ ls * • * Jl >^l 

I Jl* y ^JL>kkJ y* . J j^l yj u jjJLl Ja Loj! LL^I ur*— «^5I ol5 y- A^jj- Lsiul ykj 

* * J^ ^-ll ♦— Jp*j * Jl ylt (5^ 4 A*j JLill OyJt ^ A jj U5 lJU *& J^\ J./iall 



Jp JLs^l jJl (T - V) |*Jj jXjJl t yii . ol5 J>- jJ SJULfea O 



jjj£ 4 ybjji-l ciiii J 4 iLLt S jS’ jl ^ • 0 gj J^\ diii jZjA 

.A ikiJL aJI jLtll J-LU dLLijl £jt l**, c^UJl J^ JI>Jt Jl 
SOA jLjjl^Jl 4F ja J j>- ^jaJl>«il ftl^VL jjJLi <~Ju J*U-I vilLJ! Ul 

O^L^-iJ {jA ^IjJl ^J>\j J^JLj iL>Jb£ I»A^Aj . (juJLjLiL^j (jUjjLmIa iSOCj 

t'J > ja J j>- Aj j~.*"A jjP aS jp%j jjJU J*l^-I vi l la) I jj lil il . \juLa I4J! jLlil {j -Sfl 
t C <1)1 4JU$Jl ftJlA ^ q 0 j~*ij • O ^*"1 ilaii J y>- A±y~+A aS j>*j jjJb LkJ^j c F 
<5" ^^JL3 A m ju L.1 . Jl ^i)l oUl 4 L j^jsJI J.»^ ^-lJl jj^jJLiJl vi.1 if ^ jA 

{jA £jli-l JaiM fiJuh Jl jjJl cJ^L>- j>- . J! jjJl cJ^L>- JJ a jjjJu villi 

_ jIUJI Jl V-JL F SJflt5il3 L jbi iLUll SliULI ^ SLUt ikfcJl ^ j _ N 
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JjLli H jJI s jjJUl 4 la 3 > ^1 ^ idlj tC jjjJuJl dLU £ j+ Juull j 

LfiU iXj * ill F ikiJ s>li. iJbl JU; iuSb N AkU! cJtf llj 

obL>Jil Jliw! b? 4 1 0 *. 4 *\JJL>\ aS j>- ^jm\Ju lLUS AIjU 4_kaJ 

. iJLb* aJ| jLill 

Liij okajLj J^ai\ A& ji- ^ J ~ *lk A~Jfc ^ JJL jl #• jJp jl b 

<LL/> 4.SgA>» CjI j$ jails' 5j j./aT* CJIS' 4jjb~Jl ii*>bS/! < 1)1 dllij . a i^Ja>- L^jlp 

Ub^l j-* J^P J^l J J_>“ oJUb il j->cJo jl Ju^wI^J 4 (a:* U»«) 

ol5 jjb IjLj* (1) ji V aS^ j>*!a Jati> ^1 IL L^LST jl j\ 4 iJljJ! 

oU^-ll obLollVl tl/^kilJl ^jLa <Sjjjj>*S JLil . 

. 4 JI c^t jJI O^Jbdl JS'j 4^J0aJl 

S y^)ll (g^llj c5 J^j) c-*$l j^)l ols' ^ — V 

oL^ j->- ( j^« aJ^Lmu jJLSl 4 bbjj-srti Lk5 4 LLJl >— oL£^>- uj, 

4 <r .r) pjj JibiJI 4X^1 : XJbJl ^l^Jl .jXDi 



\ * Y 


J* ‘ji-kj '^y T u*y*-> ~° J* 

P il j ~ j . C »£ y dy Ji>Jl <> ^ ^ ^ 

. o5 i^U- j j>~ 4 *y_)-ij >^U ^y^. til 

C _H_).ldl <iUi }* y y ^j’J - 1 -k^M ^ 1 - L ^ 1 «y cr-’-M *-i> *-AjU tf>>- Uy U 
^ UJluj jj5o il~>u t OTA jSl jiL jlll JaiU <Jp ^ ,_/i\ ‘E * la S ~ . l l J*u 

.0 (lull jp J-U-l AUI\$ja ^ *T J-U-l vUUill ^ 



(\ _r> (jj sjj^ji 

jkll ^jJJI j_«aJ ■ ‘ (ji-Jl ^Uii 

.(rvu i JJ; »\jSi»^t ti^ii) 

tJ/jcJlj (J — 11 iS~*ll ,Jp tji V 1 ^ “^ <>* C-r 1 ^ 

, jil l^jljljLl J ^»- U^i llA J 

t( J>UU L)l dUij . J,U-I liUUJl iSy~ J> Jy& •■i* (> il^il 

^USj O jj^-vill lLUj j*y <1)1 jt* . (Jl^ill jjj-iill tllU ^1 j£ 4 tl ^j.^llai i /*j 

^Jl E (j y»-! Ski J jp- Jj T tUU- j£ j* J_p- ,j-J IjjL-ii olijl ^ SjjL-i* Ul^il 





jl ^LsAli^fl utils' y ^JUl y j . a 1 la t j^i IJL^Jk j * . jybJil (JjL mj» aIaaj 

yS y J j->- IS yo jjXt jl cliLd.ll IJLa i <y » Ja 4-JLJt^- S J^lil ciild.ll 

Jp <uy~*>« *5y«j « j^Jl aJjk il j>Cj j! c-.«lla::» £*PjJl lijfc jj 4 >T jl jjl** 

. (Jl^ IjPj 4 0>31 ciilj £ J+J y j V 


^jUip iS" — £ 

4 Lm*«J Aajj^JI *zS j>~ ^y 4^y ^.^»u t^jllap JL^j ijywaJ I ijjsaj 

L^lyJ V jlJSjcJI a jJt5 olS’ y- <-*S ^Si\ 1 Jl^ i-plil y y »1L> iiy ^ a ^ :7 

y L y y^+jj ^S jSL 11 I jL» j! dJLlS Jp jj . jV! y>- o->- yi! yJl y-p 

^y Jtil CJlS' U5 JL>-lj y <.^> y» V Ju jL4y>- Ajljl c-^»JJ jl£ SJ 4 c_*Slj^Jl 
yj jJalii* y liaJJ Jp LaJL jl ^jwa^jail yJL* y yyii jifj - c s>Vi v^i 
120 jIjlLw ^jS/I aIaSi l «. $ i,4 5 jl>-Ij dy«-» yS \ ^LL jUl Jail Jl 4 ~~jJL> 

•*rj* 


J^JtJl Jp O jlLJl yS y Jp JLplj Jl LyJL o jliap aS y- c_i«p y jl tjSL*-i 
.yi]| yjy cUULL SULi fcti 4(1 - r) j£Ul c-—^ 4 : <0) Jli3l 

cil.Ld.ll ^jl oc4 ii y£ ct«.*»u> 4 B yS jil J y>- JlyJl Jp ily»-i j dji 

jjJb 4-**dtj J-^Li-1 cilLdl jtj 4 BG Jail £l*Xl*l Jp £dj £jSfl I*La jl <jP yJ • J-*lil 
AEC ajjIj Jju£ ^y-* 4 C jijJaS\ dLU yS y <*a tG y Jy - Jly^l 

(, C y J y- Jl y!l aIj^L Lpjt y yj Jill ciUi L«l . ABG ^>jljJ L«jI^ ajjL-^* 

.EC Jail ilJLL.1 y U^l yliJ yJl Lplil y 4 M Oc^ ilyjj 

— yi i M . /ii l ol (^f — t< y jSfl jy v ~*yZAt jl y C yj J jJI ciiJj ^5^ y L« I Jpj 

i>-y 240 J j y-y 120 J ABG ^Ljljll j U-U p ciil^j 

jJl <Lpli-l ajj! j Ijy jl Lwj . E ilaiJL GC Jail yj jcJli-l y>L* yj . Ljyj 
Aiy y j^Jl! Jjbc« 4 lad* jji <^uc1j E dJaJLJl j^i 4 EC Jail ^|JH«I f jA L«j|^ jj^j 
. LJLiJl C^l^ll oily y 4Iy) ^JJl jjjJl Uli y J OjUaP c -*S jS 


Ptolemy, Ibid., pp. 444 * 445, and : ^k;l t^U...>«li y ^ jlkp yJL^il y ydl (®) 

Claudius Ptolemaues, L’Almageste, traduction fran9aise par N. Halma (Paris: [s. n.], 1813 - 
1816), reimprime (Paris: Hermann, 1927), tome 1, pp. 160 - 162. 



A 



LaLi>1j L< ill dll*) 4> »/>? i ^jLIap a!La jl Ij^aj 

JaU-I dilil J*\j lb A^yall aJ^I J^lJ . LLJl j£)l J ^1 yv* 

Aj^ J j_>- A*«hiJ jJk iij_P^JLj» L«JmJ tAj^ jjUc4 jA (J J>- C (j^*-A aI^L L^lia^l jJ 

J UiL. I^.Ijl^- 1 y yJl dJULJ l»lc a^UL. a-MI aJla <1)J . J.UII aL£NI <u ^um 
< 1)15' ^jla^jJl A^li-I Ajjlj IjL* <1)1 y jJU c ^— jJl <3jliJl <1)| . jajJI aJLa 

4f-Ltll aLaJI <1) j£j Lj~j <N i5 j>*i II AbUJil aLJ 5jj jlil Jai-1 ^ aJI>- 

Aj-JlII ojUJI j^JlI Jjlaji y * ja jj) <^mJjj (OB Joi-I <,i.4M* ^ ai>Ij ^jUap o ^ 
JlLJl <1)1 ^jJLL>I Ills' ^ y~Ajj . LLJl <w*SI j^Jl aJL>- ai*jJ ^JJl jjjJl 
<J j->- pJu A» yU l Al5f ^>- <1)1 ^jS t Aj y~+A iS j>- Aj { j ^ till Aj5 jA <J y>- ^4 Li- 1 

. ^jUaP a!L>- ^ E j*~S l aLajj t j^JaJl a)L>- ^ |ILmJ| jS ja i <_£ y*\ aLaj 

A-^L-J - J *1 j] A~A J j>- O Jjjl yJl oU^lyp'yi <1) <1)1 ISJ y>bP *>U 

jJLc; yJl ciiiJ - LLJl v—i'l j^Jl ajla J j^j - SlSLil aLa.* jLcJ yJl <^JUL> 

. ^jL U p iiJLLJ ^ J . 1 la i aJLa <Jj->* LajI O j*j! yJl l^LtP j^A - j^Jl! <JjL*_* j£ jj±j 
. oLl— OJb A j;>-Sn AiL^Jl aJLa <l)Sl liUS j 


\'0 



J 4*> 


j>- jjJ <1)1 ^501 ^ lla> t$>- jiil ^jill oli^JL) JjLJI <1)1 

^ v^l^l <5 J-P yyi V 4 J L>-j lij 4 AjI jt 4 Aj { j^ V ^ jjJl ^ < r «-S’l ^£J| 

j-Jl ciLU jj L* I j^Ll <^*51 <1)1 jJ* ^51 jJl . £b*>*«*0 j*& IJLa J 4<J jJaJl 

j^jIj aS^ jji-l ^* L yJ > jjJl Oj^o | jl5j c aJ jJaJl i_*51 ^ j->- Li>- ^LaJ d~>- 

l*i~A (,1^-4-J mL>“^J <jl LaJJLPJ 4<jL*>-S/l j4AJ J- JL. 

^ c^dJSUl aS^ ji- ^ . >* . / a. 7 ^ t ^jJLaxJl ^ t jy*i <1)1^ jjJl 

. All Jb Jii^4 J^i JLii aJLp j 4 J jUl 

^ jXl! olS’ y>- <Jut> ji iillit oli-Jb dj^j ^k^yjJLI calls’ O^jj JUiJ 

ajl^j c ^jJlI j (j yLiWj J^j LUJl 4-^! ^£JI ijL> 4 ajl_a : ^ j Vl jjJl 

4 i m> L»^l «« ^ ll oJUk Li/}jl 1 - - 1 ^Jl ItXAj • ijLliPj O^A^Jt ^AmJI V - t 

. l$J Jbljdl JLild! <_$ 


o*J* - ' 

LjLm^" iJlllLj 4^4>^S/L» j 4J ^AJlJl ^lto^4 jV aI^LmJL J yW 

<1)1 4 ^iljJl • Ajj w^l l JJ* <l)j^i <j^ ^L aJI -U^l J1 A~>«C. ) b 

jJjp L«Jli JLsol jJl <1) jS j 4 dUj Jl a^mjJU c*jllJt j -«JL l l jlJi4 ^ia^» J*4 

AmmmJLj ^»4 ■ ■« 1 1 J«m 4 L^t*M>iJ |j^ l^m«< ^4Jtll ^ f J jJl 4 JAi jA 

.jlflJl Jj^4 ^k.4 Jl 

( j^a jJlij 4 jjl (jJLii Aflla^ ^1 AmmJJIj LuIj jA JiJi jlJU ^la^i <1)15* lij 

IJla j . ^ Is^l ^Lj jj jaaU ^sdjSfl <l)^i 4 iji * u - ^ 

j^iJ! J& <1)1 4 (J Jp~\ {jA Udjl Cm .j! jS/l J . iUo jSll 0-^3> t« 

JlACIj Ajt5j JmLj Jj 4 £j j-Jl Atfla*.4 ^ ^jyc* <1)1^4 ^ ^sAiSll oJL>- JJ l^jb J-jaj V 

£Jb A : .«m^JL 11 oli j-k-Xll <1)1 ciili JJ llA^gl lijj . Adla;H oJLa J ^>- J^-T JJ < 31 X 4 £jA 

yj& jlX» L y>wla*M j^j ^^LaxII ia^- <1)1 g L~ J A 2 lab* ^a Ajtil^ ^ t*^l 

lij Vj it-* X £ (1)1 V IJUbj . J.A.b? 4 Lsiul j-ft 4 ^JjJUJl Jo->* ^1 t £JjJl A S la ‘. 4 J 

LsajI jjJb U5 UtjjJLjj j^-S/ 1 j. 4-2.1 1 ii^jl ^4>i j Ja^.^ ^L*Ui IS^JLi JlbA <1)1 L»j 
cLULlIU J 4 UJI ciLUll IJLa L y*^ u jJ . ^ j. 4 1 La > J^..*7 j^ 2JU J^li-l dlLall a 2 lal4 

A>-ljJl ^JjU^ ct^^J JIj^xj <1)1 Aj jIAjj 4* dill* jl 4 * JI 4 II 

.JI^IcJ^Jp 



: aJLJI itaLiSfl j a i J- 4 I 5 CJI \ $ 1 £ JL < 4 J a-SJI AJLwA jt 

vjl^dl JuP il^Ml ^-jLLJI il>4 ^U! iJjlJI* dJULLll O) 

J*kjj 4 <> j * t 5 ^ J “I 4 MI il ^JJI tjrtlli dJUUl (T) 

LpbLl a*^ ^JJI «J-LLl* dlUJl (r) 4 J.LLI dlUJI UkL- ^ Jp AiikL. 

^Jp J J-*J J-^4 C$*^l * villi (O I 4(^ljjJl «L£L 

. J*bU dAUll 

^Jp L^jjJ d.**>- {j* 4JL$Jl fiJlft JLp ^yJl oLpI jIP-Vl (Jl iJjJil JLdJ 

aS^ ^ b| <U>-L qA A^L^Jl oJla {j - ^ ^ C->Lpl jIpVI « -i-A • (JjJaJ! ^ jp^jflJl aS^ j>- 
<£ j >- <^->- jJ ^iJlj 4 ol JUL) 4 JL-^Jl aJL^J il^bS/l d)Sf 4 jjp j-aJI 

.^lllJl J± jA £• 4A)li-l oJla ^ 4 JjJoij 4 If- LpliLl 1* jSljA JJ-£ 


LUJI ^S\j^\ ss>- y 

oJLa cj\ jIju £jJa-*i jSl 4 LLJl 4_~51 Jl IaJL«j yS\ £-*3jJI JJ 

Jj 4 ^lLJl j 5 j-- j-ixj cJt£ ^jiJl 4 ^ jSMj jjt V 4 UL>- Jj jaa y* 4 <^\j^i\ 
vZjLajIJL^-^/ I _^S/l ^P J A ^ Wifc l 1 Li 4 jaJI aSj^- O^i * { J «»*-«' bl L 

a^\pt CU*JL>«I*J L ^i\ oUl jJ>-^/l {jA I J L Ju . 7 yS 1 CjM y>r\ v- J lalj i {J J> j\l j5^1 I oli 

. ^*Jl (ji jaJ. 11 *S j>- \ J tL j9 ji 


LLJl < r S\ J^I^J-I il^l 4^JJI ii^it AV* J> Li^ 

.it 6jjJ li^lj !A-^« a ; ^:)L iLL» ^ ^ ((^ - f) jJj J^JLlI) 

4 LsAjI L-fc 4^*j^Jl Atf la«4 ^Jfl-wrfj Ju*lLl viLUl Ailfl*^ ^ifl »m ^LLaJI Ja>- 

< jj» JLpLp ^Jbj ^Jjjull viJULi I 4 -J j^j c yJl Jai-| Uufc 4 la 3 \ cr *— J j . t j-JJLi->Jl Ja>o 

dJULi LjJ ft jLlill aJojLJI J j 4*^1 jJl» jt *jyJLlaJl LLJ5J* JL^-iJl Jl 

Jx>- Jp Li >j^P JL-pl jJI J S jA {jA JfciMj . •v-JjJl* jt jjJl 4 la ^j^JI 

a^_>- ^ ^«LL| dJUUJl la.< ^LIaij Ljup ^Jbftl^-I diLJJ LLJl A^Jb) ijL^ 4^dJJLJl 
dJJLJl ^Llib Ljup JbftUrl dJLUU JjLJI a^J^I iJjij 4 N aLaJI < Jp JU-iJl 

^jVL jlil JaiLl t *^p ^Ip JaiLl (jjt . S aLaj c— » jiJbl ^ 

A l a 3 - » Mj jLftli-l dJLii j£ j+a j-+a tO dlii Jaii j^j AjS \ j 

. ^j^.m.ALLj gySlL jlil Jai-I ^JaAj L5 ^m-JI Jjbw« 



T 



(» _ r) (Jj JSLiJI 

^ V 4 4 LLJl 4«^lj^Jl jjj\JJ <jJati4 ^jJa-x j 

a JLA ul Jj 4 4jUJl J^JaJl jUp! Xp Upj O lS^ U5 dULJl 4 ala; 4 ^.la^ 

4 JJLaJl j^p ^jJlJl dJUL* JLaJLj I.JL1P 4^jj-Jl 4a3al4 ^fc. la.««K ^1 AmmJJL J-JT 
LaJllP ^1 ■» .* 11 a J l>- ^JLjj 4 *cJ1 I* LsAjI ^|Jl 1 I Ji-A ^<v .~j>J • 12 

jj* 4 LjjJl>- ^sAil I jl>- ^JLj ilXi j S j . J- 4 U-I dULaJl uj (J| dJLU ^ 

vlLLaJl jpj ^jjJLlJl dlij ^ jA J-s aj L 4 JHP 4 JUJJI ^sAiVl JlJ-1 ^4 U^UaJ ^JolpI 

Mala;* <jL*d ^ JJl dJULJl 4ala;4 ^ d)t dJJS 4 , ..%>■*< j . 

4 J-n^1jJ1 j}\ bj£-i l 4>^1 jt l^J ■ UtJ^\ ^ill {j* j*$\ gj j-Jl 

• d /^ 1 0 * VjU ^**4 ^ 

4ala^4 ^.la ^ ( jJ> jIa j 4 ^JJJLaJl Ja>« ^J-P jjj Jtlll dJLli ja bj£-> I 4 JHP j 

Q »/a~ (£ I jjJl bljlj ^JbCJ IftJLlP . ^la*4 ^P <jt ^jJilll 

. jAsoii j^jjull dJLU ol dJULail ~a bojl j 

4 RNT jJh j J y>- 1j jjj JUJl dJULl 4 a la < 4 ^Ja-** <_£ jJ Ul dUi ^J-^L>- 

Ldb \**£ 4 ^wL j .a. 4 *- 1 4 yg j i4.>J jjjJLJi dJUU (J*^lj-ll Ja^l (_£^j-*-P 

•j A l-T l^Sf 4 J j-ju jaP 4 L|XlS JL>u 4 OimUJI aJLaj . L^jj^lllj ^jjJl 4ala‘«4 ^Ja^J 

oLS^ jj>- ^ » <w^ M <1>L5T d-^->- dJULaJl ^j-4 ^ <L^«^jtj <5 j^- 

4iJdJl <3L5ll <>a Jlill ^ 4^>1 aJUh JJLaJ ^ylil Jij .iUl^L . 

4 jjjJlll di U Pi £t>* jtlll ^Jaall ^ Jia ^ iiU^l t(t ^JLI ^ ;^p 

4 ^j-^ajS/1 tJl 1 ^ja j-aJ LjL^4 j. 4 «^a3l ^SljJl ^jA jJai ^.a^i bj£± d^>ij 
. 414 c-il j>mJN 1 ^JLll JjtULl 4ajal4 ^la^ ^Jp jjljJl ^^->1-^ ^la.*< Oj£jj 

4-s jjjJuJI dili jJl Ja^*l jl Jli fj£*i j5ljJl ^JLa 


jjljJl ^JLa la «<■ Jp 6 Li jja J-i 4 A-^jj-jLj a_SJj>i_j V ^ > 2 . 2.^1 

dJULiJJ ^1 JLdJl p-~JaJl Jp jP- as j*i~Z (5 Hi cJ jJl <1)1 ^p . ^ 

^jA |hmul)I 4^j^l OjX lwJ (JjkiJl CJ^Jl olp J^J^I 4 J^iL^I 

AjjLw* j^JwaJl jSljJl ^ J->-| Jp jiaJ&Jl (J ^Ja aS^ oJL* C-JtT lij . dlLa.ll 

jias cJ Jk> *S jj>- jl dlli i y& glJ 4 JaU-I dJLLaJl Jp jjjjJl dili If- L f}\ sjuJJ 

j~~j* (Jjiic* If) l)j^j <1)1 v — >^rjj 4 <bjj^ a^i—** aS* j>- o j^JcsHl S jjIjl)) Jp jjjjii)l 

. Ajjj^ A^ ^>fci <1 j>- jJjJllJ! ^ ^a jjJb J?*** <J-L*-« JliP <1)1^ 1*5^ 4 If- 

AjS/ 4 p-JoP ^1 j >- 1 ^j^llai <JL%*Sjt Ji A^lJl dJLl; <1)1 j Jb V 

JL>-1 • <J jH ij JLajcJI AjIp ^ J^-l HJS Vt Ab* (w-JJa^j Ijip a-^jUJl 

cr 4 <1) L# JI a jJaiS^ LJL5 LH a Joj Ja£ <l)b Lfp y j *p 1 $ $ ; df L« j J j-pSf I aip jl 

• ii ^ J Ait dllij . Lfp y j j-wkpj Lfojjw^ j axuaJI l iLl j aJLJ-L *LdS/l 

J^Lj- ^JLa lip L* JI . l «^ a 2j > <1)1 Vj A~~iNl jjaS/L A^fJVl Jp (j^L2j (1)1 

£jllj ^ ^Aj A*dJl ^jp «La-J( AjIp ^ ^^P jj-*Vl d^ 4 ^ oVltLl (Jjlilj a jJa>* 

. Jf^-1 j£du AjjU-JI ^Ll JJUj <uSl Jx2j JJ-I dUi J-J52 Ait J iSJJ a) y 

Ljil Lfj 4 b^LpI jjS'JJLI ^LHl <Jl^d^/l olHL aJaazJI cJIaj 

U iplJdSl d)l Lft^i • dJLLJl |%>1 p Lj- J^aj dLS^ <J^pV| 

(1)1 4(Jit J^Ldj 4 J^lII . Jl^-i^l iJiP J>- jjA •j^jUl A>-J3jji*_> L2>-V 

CJLt If lj 40 IJLJL ^^UlJl lip JJ- L^.«./a>- ^^-jJaJl JJ ^ Jj *A^j^jll# 

(1)1 dJDi J_P . (jjJLjjJli j-i“ A. >i « U L^ A-^k-JLl—- A_S^ j_>- Jp <J j. ./a >w 1 i L5_>-V 

^la .*< ^3 jjjJLl)! jiai cP jJa 4 J^Ijjjli j ^ {j* t*A>-j^^il® 

. <J jJaJl A^ j^-I c->I jJa^pl ^JL*j JlllL ^ + ... T j 4 AjjSljJl A$^ j^-I (Jj-pL d)l JjJj 4d>-lj 

^yJl ^ Ui-Jl ^\j&\ x f - r 

. AjLLJl olJL-fJl IjupaJ jd^l aJLLJI 4-^1 j^JI aS jJ- ^ ^...» 1 la > ajup d)l 
4 bjC <1 )^^j M ^jjJLllI j J^U-I dL L Dl Jua d)l 4 ^Lla a jP jjl <w^ <)b>- ^ 4 ijj* jZajj 

(1)1 l 1 j . I dJLlj jAJ J+J J IJaJ| (w^l j^Jl Jjjljb Jj 

IJL^P j 4<JjS/I jjp«1I Jp i£Sjj*s> jy£ <J j->" l « /* j >1 jjjJdJl diii AjaJaJbo la.^ 

aJU- (_5 ^jP d^Jb^ ol5 j^-l flip • Aj ^jCbpl>- 

. a jP jjl a)U- ^ IfXlpl^l i j*£ju fj£ij t 3jUaP 

a] L ai l t (Vi VO t ^UajjJl <. C-ili - I A>t~J c <i» jJoi^) ^U...idLl i ^ j.% llat (*l) 

. J Y*r iij^i 4 y j^iJi 4^r 



dULill Cl _ r) (Jj J£JJI JLi-l izj> Jp-'Vli. 

cilhaJl £tla-x J iio U jJ^ AjjIJj ^jj-Jl A^Ia ^ auM Cj^ ^1 ^jUM Ju«l^-I 

y £ ja ^Jp JL^I jJl ^L S .^j ^lll ^-JJLajJI Jap- ^Jp dJUt* 4 a la *.a £*Ja-k>* ^Ja 2j ^Jj§IjL| 

jlil J oi-l ^jJl2jJI Ja>- ^Jadi tUbdl 4_dl^5\Jl <JU- li^i>- j t At«| li aJL* ^ij . 

^ JU-I C-J15 Id tLuC Jbu |1 J^lA-l ajjIj (J-^ j ^jSMj 

io JpU-I dJLUJl J^4 iu^Jl flip ^yii . j^iJl iJ^il a~p j ULJI edl j£i\ aLj* 
IaJCLp jJl AJSlaLA ^Ja.^ ^Jp JpLM Apia** £^la-^ J^Jalj d**>«j 4 jjjJllJ! lLUj ZS j>+-> 

c JldJl j>*j aS* j^*L ^JLllI dlii IjLj LaJ UPj . jPjjJM ^j^lj <Jp _jdjJd)l dJLLi (l)j^> 
LaJLIP io AJulp Jb*pj (1)1 4 cJL«mumJ| alj^L LsAjiI jP JlaL^-I (iJLLtll Ju A IjLj 

dJULs JUiil p\zA JJJ Ijlj (ills jlaj . ^jl ^1 jijSzl\ dJULi J-pj 

Ld Aala« a a+A ^Jp (JLJojNt (^1 <1)1 fj\ 4 c-JJUl aJULp £jl £y* 


.(V.r) pij 



u* 



ljuj 4 oL^L oJjSp ^ jjjJLlli dll* & j>Cj UjUP 

5 ^4 ^JLj 4 (A _ Y0 |*J j JSUJl ^ ^ jj US jUiJl oUL> <LjLj ^UjVL Jl*LA*I 

jJJ kAlJl villi Oi^P ^ij • (^1 villi Uj^P io (^^-sAaJI ^jIp (_£ ^^1 

(_£ US’ £jjJl A a L a ‘ *.4 ^Jp A*»J>j A ala* . 4 £*Ja*x 4^1 jJl S Jjjp ^1 

.Sy^l ^SjS ^ J JjSlI S-^jtdl tf>l ^ oJla .(v.r) pi J JSUJl ^ 



( jJ>j!aj aS j£-\ oJla j . •*! jJVl* aS j>tj «< iJliJl jliJl <S jj>- Ut 

jj^j UJLIP 4 jJ I 4jdaJL4 £t_U* ^Jp LlJxL* <Jj^j Ju*U*I A-d-lal* ^Lu* <1)1 

^ COD Jai-u .(V.r) JSUJl ^ ^ US' 4 y^j^l ^\j Jp ^jJLJ! dJULi 
j-Jl A <5 \aL* ijzi £-L*Ul)I Ja^-> jPj • *1 jJVl iS j>- <J j>- ^Sj tfiil J /4\ J^l 

jt S j t H jl R jjjJLJl Ju^u (jlll JaaM {jA ^jUl j^mJI £tia~JI j 

jji >— »l J y>~ j^S j_ 5 .Ul (_}llJI j _p-il 1*1 . jJI ^iiii j£ j* jil t E 

J*i ^JJI J c JjSlI J^il J f. tP^I Ox- jSlI >U I ^*j) NCI jt KDL Ja-M 

.C jl D M Jd\ cilii 

4 KDL la ■ mjV 1 jAaJ ^ .la * j 4 ykj ^i-1 ^ja\ j v^JULa c)j^j l* JLLP 

^La.*< . *\ yA 4 S i\ iS ^jP £jLJ| ja Jl pJbCj UJUPJ 4 jJl AaL*.^ Jp 

OjjI j cJI j^jMI £-U» cl*^>o ^sPjJl <SJUi ^ <-JI iS jjjJuJl (JjULi 
4 0jVl j->»j viJULi Uj Up j . olJUL ^hPjJI dJUi ij s li 

Ijljj 4(1 _ V) |%-5j Jl^JLII j-* US JUsJl j->»J ^ 4 Li- 1 <2 La « 4 ^rJa-.« 

^J-sAj UJUp jA^oJl ^U jl ii j-sAaJI oIp ^yaiUJL ^jjJlJI villi cJI j>Jl 



^ JLlP La Jutla <l)l£ (_£jJl A jJVl JjLdiL Jbl jIjj • CJ Sfi J1 Jijjdi dUi 

•^i ^ Alll di L La AlP i 2 p>| ^J^ fl AjIp (JJ 


lio ^yA olp J^abl-I Ai i l a la ^la.4< J-*a ^L| 4^jVl <J1 J^ll tiili J-nAj LaJllP 
^iJl J^JVl AjIp ^5 jL^dJl j>«j A*3 jJtJl Al£>- <J j£j tU>o jjjJlllt tiiL ^t-Lu>< (_£ jAL_} 
jjjAaJI £jlj £Jj-Jl t -^“ 3 j-^j- 4 1>H AajLl AjAIp p»L«Ajj ci 2 ^y-A 

. JaU-I Alla la ^rla.a ^p Jai-I dlli jJab j <j\J ^ll j 


c(V _ Yj pij J^JJl ^ Lai' c jAjj^- 1 4_Ji jjjAiJI diU j>*zj Ujlpj 

AjIp ^jjAJI 4 4 l a l a ^da-u* ^iiala ^Ua ^Jp J^JalJ JuaLA-l 4dlala ^Jta^ 

. jjjJlU £-y^jJ! dJUi ^yi frl^llVl pJbCJj 4 JUdJl ^>mJ jJjJLljl ^jl J^^JJ c if 


_ r) pi J JSL2J1 ^ Ld> 4 JaLLl ^ ^jjdl dUi il^e, Ujlip ^ 

^la .* L#I .io ^yAj Vi 4 aJL«-JL- 1 | AIjLp ^ t**A+*A>- J-^a ^waJ ^JuaLA-l Jua JjI^Jo 4(A 
j->*J <Sy*A 2 1l AIjIp 4-jJ jJLJI AJLj->- J jaJI ^JLJ ^ll dJLli ^y3 (_£ ^LLj jjjJLllI diii 
. J-aLi-l £jt jjjjn!l dJUi jlS* LaJUlp JLA-I oJL^ U£ LaLc 4i 2 L ^j ^1 4 JL JL.ll 

. jjjAlJt dill til j>*j\ pJbtlj LajI Laj 

LgJt*^* p-lJ ol jpdlj ^jjJLlII dLL P'1 jjJl J J^aLM J^a jli 4 3jLlflP aJL>- ^ Lai 
(_^JL>-I jJjJjJl 0j5o LaJLLP . o jjb jJl aJU- ^ pAJ t yJl dJLbJ 4— ^Lfc^a oLaL^L 

4 LjjJL>- a j-AjJl cit jA«Jl d^>- ULhJ* ^jLLlP uil jA«Jl Oj^J 4 

(J:? 4 La AlP l <L> jjJL I AIjLp ^3 ^jLLp JuaU* ^J^a (jU 4^jSll Lai . 

<Awd>- LjjAs^- ^jlkp p-l jjJl c)j^j dJUJ^j . aJUJL.11 aaLp S jAjJl ^J^U- 

. o i^AjJLl LJUd 

Aj j->-Ij ^ jj.4fcl.la> Cx>- j^-I Ai LLJl 4«^51 aJU- ^ cil j>mj S i\ SjJtlla dJlS" ISJj 
^JJ.1 ol jJbLU 0 Li 4 LUJl isS\ j^Jl Jjj IAj til J>mj I j^aJ 3 J-Jw5 ^5l pA > «JL>»>J (jl ^Jp 

JlS* ol ii 4AJ UU. Ul ^1 oJiLi Ji JUJI v-^l jiJl aJU J A J til J 

c -*>« p ^3 . o Jbeil jjjljeJl jLlail pa *>*J A^L" d^jw> ^)lji) 4 . 1 * 118 *) »a oJ^lj 

UajI La j . SJjVl dLUJl pip J j-spS/ A »La Ljil oLUfll tLi-L) jjJia <1)1 <l)il 
jl O^Jbcil jjLsJLl jlL LjljJpI .autottJL ^c. 4>i««*«l (jUi 4^J^ja® pi A ofc ^al 

. AjjjL ol^ J>- ^jP A^L A^JU^a jl j>eJ 

aJ^3 4 Lblj U5 j . j*. Jl ^3 c-*5^l ol5^ j*+ JJaj AjjJiJ jUali-L ^a oAa 

(Jl dAJbL^a OJLS^ Ljil jj-a p_P jJL Ula 4 oJbJLP Ai-La L^JLp Ai-Jj <jt J^^Jl ^j-a <jL^ 

^^5 ^J| JiLlil j . L^y^* cij (^1 j-a-> j-AI .l l ( Jp 3 j-ilij ^UajS/l 



L2jL>< 4-Jj li I (^JJl ja c oLjImAI Jpj c olt. fH oJLa ^ <jlS ^JJl 

^lll <Sj\*~J\ OlS ji ~ I fjA-J? <-fc>«->- jlj OlS (Jj-JL (_£jJlj 4 £->l~Jl 

olS j_>vj oLS j-^-l ••!-* JlJbj ji b • L^AS d) <1)1 <1)LS 

Jjbu jl v-. 1 la Ij> (^JLlI jJwail Jl£* 1M ilLjfe ^yA-j JusAjl* 4AjjjJ* 

. ^ ^ IJLfcj 4 4^ Jp**+A lijil.} il \ j^lUj <L.0^.>mJ ZjjAll olS 

l-^I lj£U ^ oli-A I but lj 

oljb ^j^JLLl) A lj .ft J| C« is^Tj JjMl olfJ! obtiliVl d)I lljlj JtiJ 
tills J^l>- 4 (i^l>fciS/l OjjJaj JLij .jJLp (^LM jjJiJl J^>- 1 {JI*j t» <*-*—*>■ c j-flaj 

j-p J_p j ,^:il ^jJl : U* j tJLp-lj d)T ^ t j jJJl 

L^-jJLio 4_LJL» AJLjfc JgL«.»* **l Jj <J±b (Jjjl c 1 la > AJL^Jh 

> A l y t^jl jd| C<*>1 J«ill 

JOu J Jill) pJL^Jf ^Cj iu ^U&V L jlS <^131 J jSfl al^Vl Jii JLil 

Aits’ ^ aj^JI J j-f>»il j^Vl ^^LJIjj ^ Jp ii jlCiiull AjIiS ^ (^\ * t * Al*» 

i~>llS J[ I^UImhI 4 O j*j J • 4*1p ji*d |l (^JJI ^ ^[^^JLki Jp] ill jJLLo^l 

ly»X*J Jj 4 Lit L « j * .» 1 Ifl ( |i JUllJl jl C ^ ll 

jJl d)t IJL> j . j-tbil {•J-*-* jJjtij ^yJLS (_$ ^ j 1 la j JLa.p1 J ^ .1:1 

. i^SLLaJl ti^pl jJl ^4 CJlS IJLa (tajLlb Jl C^ci^ bJ jjl 

(Jl jl jJl j^j v^..^laJl (^JLll £fl\ ij«JU £j*i oliJjil {ja ^jjJl lJUb d)| (J jJaJl 

j jJiJl) ^ <j jlSi^ |» ll ^jjl c-jIiSJ lyUb* LLS cjaj! ^iJl (^Y o <u>« J ^ill) 
I iJUl Cil jliJl ^ ^0 yu <-• J— . ^ ^jlp- Jp il t^Sbill ftU-4 j 4 jbJl 

4 ijj-gJl J cjLljll c-iliS L*1 . |»l : ^ll 4-iliS o^jj ^JLDl JL^pbU 
iLLJl c 5 -^l Jl J-saj jlS U1S SI 4 a^JLUI JjL-^Jl! Ly - 4 jJL-j L* J^ 4 jL£i 
4Ai j^aii 1 I 4 IJla ! JjJL jlS ^ jj. a 1 l a » <i> ^3 d^lpl I 4 JI li j-ll ^yJl 4*jwaJl 

. ill j^Imx^/ 1 u-illS y villS l‘.l.s<a3 JS j 


Jsr'J *jr* *^*^1 *^ p (Js^ * tj^J 1 * s^*i J^ y y~£*\ ^ J L*£ Jp jjI '. jJijl (V) 

.(^ < \V^ jb AaJa 4 lijjkUJl) jj^X* 

AjI jJU jJl « 4 t .| l l witsS aUL^j c j.».-ll 4 jL^ Aj_^JI J j 4>JL1 cjtJjll Ua cj yj yu (A) 

U ^ aJLj^Jl l. ^a . >* l T ^JLi> tJ j+mj ((X^il 4^jJl) 4JUl«j| A<c*(JL| iL l£L* y aJL >- j A»«^J y ]p y£. 

. Jbu 


\\r 



JLioj . 4JL-P y IfpU! <j£yj y)l fr^pLlI pJLfll yl LfJ yyj oJLLu u-jllSJl IjU 

(JI ^i y j i« « t . > y) 4 jJ ^\jIS y J«^lla> <jL*pl 4 j ^JLII jUuVli ji <1)1 

^ jJidiLlj l ^ jA JXJLi J ^iJl ( il j ^ i * M ) ml ! 

.1^ (JLil JJjVi J^»Vl 


y*-iJU j]a2)l - 1 

y ^uoiLdl L> i ^ ill 1^»4 jl^Ij c ^L«ji ^j!)L ljIi^II h ^a j 

c J jS/l r ~£ll IjLj . ^tldl j <^1^ t^la...»ill ! y j^JlLj oUIj^ jl>-! 

<UL~^ y*j t JjS/l aJIaU y* OJliJl J-sAiJl <ll ^ la ...3*1 1 y ^j( jJl <w^J yJU UJ 
tJiS/l c_-» y ^..*.111 <3 L»JL1 p y J l! y « .1.11 jJai <1)1 JLIS j . y«JLll y ^Ll jkJiJl 
yl ^.\.>i-U.u Ll*j . *t*~Jl Ja ->» j y <l)j^J L> JJL^ y^il U jJai y pJo-P-I j J -j 
y ^y^ukJLldj 4 JI 3 U 1^ LJtii>iJ y l^Jl yll ^yjLuJl 

jiUJl y jLujJL olgJM JUJL^ — 

y (JjSlI iJUll y ^yliM J-IxIj l*y t y y <v l la i yl v-JILjj 

. Laj y jl5 <~Jl> yt <1)15 yJl p-ytill y Ujulp iiJLlI y Jby-> la,. ,3*1 1 

SI t^Ul J$jA y «JL-* 1 » jl «Jp 1 » 4jI ^yjSl! yy*ikj Jp- ^J^jj 

. a^^pI* -ll < 4 >“ y L$A5 IfiSl |IUl J^y <J1 *:*«*'l» y*j ^ c- dik <1)1 
dll jlSj . *jysAlll* y Ua5- Jlj cUJLJ * JaJLiJl* y £jjJl IJLp p. .. { .Jl yl 

4j\s i v d.^«l *c->yJl* jl J ZZ** ^yj;^ Ikt L»JllP 

y tla>- 

SJL>>I yll i> jjJl y jS kJ - ^ 

jl J a» y y -^1 j ^5t jl y j ^JJaj ^IJi^Lw-l ^jp t ciUS J*j y^fll y I yyj 

y I <1)1 y <1)15 . <!LP jIJULoJJ jLmm> 4il ^P <l)lp ^Jl |» *A J JL>*lj <1)1 y y-l 

^li oJLlL ^yJl IJLfl <o.u^jf jj jl»- jJ . «^)li5Jl IJL 4 J • ylil! syj (^) 

(Noel Swerdlow) jjL Jy »JI yj c-P ylSL-i i*^U- y o-jjk! J5Li Jp (Dan Voss) ^ y Ob 



jL *4 Uo -\ jJl 4 >-jJLll ji jlJLi. j| cOlJJli jll ULa ^ ( JjJL jt j-JiLJ pJL^Jl 
jJw^l 4 j| J jAj ji {jA VJb 40 jz*^ 9 <U>jAj 4Lp LjiJbaJ <j! 4 L-oJilJL jlJLSlI lLUJJ 

. J^-lj jl ^ *La 

I ^ Ji* - * 

cilli Jb*4 JbJL>«lJ ^j.^llat lf4.1>w*l AA^kJl Jp ^y> J m 

(j^ lJ i_jaJI ji JL>- ji 4 jLgjJl i— A.s<ai o jSli Iajj^p JJLp JU^ j 4j| <Jjb SJ 

i - 1 a*Al J^p I L^pLdjjlj ll <wJLlII L*i i.« P ^(O^uSl I 4.*m) l ^Utjl 

. £jjj 4 ^ Jitj <_$^L> 4 ^* j-^ij 47° J jLw» 45 jI-lJl 

Jp j V Ji u ~+£i\ ji y* iiili Jp J! <yl ^ J^l <M ^ (5-ill j 
i_5jX j IUj jij 4 ^ ij^sAaII JUp jJl jl^i jl^lll t^Ssifli S Ij5ljb Ujj y JLp c-i^L3j V I 4kSi 

jljlflll I JLa Jb JL^- A^i^S' 4JW ji aJlP jl^ 4J^>- 4 <L«JjjL» l«J Jl>“L ji J*l 4j^J j . |jL>- viiii 
4kSj| JI ^ jjw jjJ ^^aJLII jl UuJ |JLkj jlS’ ^jm lla» ji viil^ Jp ij . Jj*i J^w 
dAJS {j* |*-p JL j • <U1I cjI y~Jl J^L>- |*LS/I ^ -*JLp ^ jl$Jl <■ a ■».*>> S j5b Jp 

0j£i ji V I JLa j 4 JLmj 41*4 jJJLt (*_->^Lt>Vl 4 la S*.t jX o.ll JL* 0 j 4 j| (Jli 

4 I JLA , ft l la t JLsPj Jp LaJUJL^ JL*JL»j SJUJLp jJ$\JLa llLLA ji Lft-Jj . 

(Jj-U jl JLA4 t JLL j (Jl JL>-S/I V 4ji pJL^Jl ^j! ^y2. UiImJ 

.(Jljlp^l llajij ji jJl ciiU J^a jl uy^A>Vl 4 la St jl 4^«JtJl 

(J^jJ^sil O^-^iAll ftJl>J L< ^A Ll>- y|^Ltll oJLA ^ JUaj (ji (Jp l)La 1^ 
1jJL>-jj 4 ^ j^Da* aJL>-j Up Ldlit JJlI IjJL>-j JLa . La j I Jli T cJ^I>-Ml ^ 

. UIj oJjj-j Ji jl5 ^^aJLLu ji Cj^~ 1 ^ J*** 4 (^‘“'•‘J'Jl £J i 

•ISUJlI 2 k 22 _ -A 

IJla . ^^LJI JLOVL 4 ^ij^*Vl jl-it 45 JUI 4 ~Ju ja Lj J>\ 5 ^ VI I JLa 

^ 5 >a ^IjLul la^xjSfl jjjJLlll C ji JbJL^> (J| jLhAj j^JlU 2 LA Jl5LiVl 

lLLLa.1I 5 ^ ji 0 j-LLL* Ujb j ^yJl SISUJlI 4kSjj ^jJLill ciLLi 5 ^ j^-> jlll Jai-I ^IjluI 
jjSU V 4^1 ^1 Jl 4£jMl IJL|i .^LJI ^ ^ 2LULI SL 4 JUI ^ J^ULl 

^yl La . 4^ ^Ll ^LaI ijL-a J>«Ii 4 L 4 J j j£j jt V Ji 4 J a2i iJL?- 4 la St 

. 4 JI 1 II ^^JcXimJI ^j3 4jJ| jmL La jA Ll>- pJL^Jl 

U- y~£- *£j>~ AilJb J«>4T.ll JoiLl j 4 J^>LJa Ja>- jA jijJLllI jJLU jJoJj* 

^ l a .- l lj 4 J^*i 4 jA ^tjJLlJl 4iiii ^la ^ lLUJLS’j . ^lLJl J bjP- j^a cl^JL^ 


no 



AS” iJ^>fcj ^j-^Jj . <** y~S- iS j>- £j>Cj jj-J Ju>«lll 

, ( "\^\ J iyr^\ 

zj^jj JlilLj tJLi-l Jai-| |jjb Jjl* s jj LJLJ jJ 4 dJUS ajU^^/L 
aS ji - 1 <J y*>\ JaiM 1 Aa aS^ ^>- JuLu V bJjjl 4 Jj£ (_$JLll Ja^xjSlI £jS/t 

4 ^>U | J AmLmi Lljj 4 yH.> jL 4 J JL«j> US’ 4 Al^l t i|* |%JLmA>I 

A^ y»- AjI J-LJ V j . Ajjj 3 Jfli-I I Jlfc pJo <1)1 <l)ji 4 l A^Oj <J j-JlP ^ 

j-A U-S' AjjJL~~« AjjJ^ oli* y- il iS^UV aJL-LS' JP Aj£U otS' jX - 1 

*<>->>■ 

jIJLpS/I 1 J-Aii— 4 4obUiiVl {j* JjIjj Up ^.IL^JI ^1 

6 j L a ciLj^ ^L»»>-f jl Jt? jja^- £ J^TJ Aj>l-fiJl ^ UaliIjj 4 ^j^JLLu Lf- jJLhj <1)1 

iij->cij <1)1 JL>^«i 4^1^ ajLsaJI oi-j- (j** j* L)l^ lijj* . Jljiil dJDS ^Jp 

/"Wj^ll AkiJl Stsu Jl Jijjdl 4iUi >i 
^^aJLUj ailp JjJucJ cilLUl fUlp Lf> r U aa^-*>U! cjVjUJlI <1)1 

C-J15 j tOlJJL oJLa SliL>«ll A la A \ <j_4 I.U.W.,4 Lai JJ» 4 j-P- L J 1 JtXjLj 4 J-4 -JLj j-4-aJJ 

. Ulp 

O 1 BMP ^ 

4 jAj Li 4 ^JL > « l w>l jl^ jl a! I IpAA | » » « ^ l l ^>1 

^Ijl^ijl^I J j_>- jj J b ^L^S/I ( jJ>\ j^pNIj . olij^Xl! ^jJL>- * 1 A-^jj-ij aJLjJ^ 
Jp -uili — j ^jaJlj <_£ jJa3 ^d«/a.> £*j*fe>«i jL*** 6 jlJJL* _ 

^1 I j . ^1 J-sAAj d)l£ U5 ^j jJl ciiii A fllaU ^ jj-Jj jl X* 

f-Ju aJ ^l.»->.b.7 V j : 4. 11a J LftjLl>-i ^iJl <JUj1a1\ oJLa (1)1 <J jiJl |» *;f )1 

J-*J^J <j J-i*Jl <_^* <1^-*^ J>aJ1 j-A A_*p J-AJ* 4 AIjLji ^j A la «*jj Vj 4jj-y--^Jl 

. ^ Y) «aJ A4--£ M J>lt J*1 p JP <-J J~*£S} 


. M ^ 4 jJUol! ^il (N *) 

. \ \ ijp 4 4~Ju jJUoil ( \ N ) 

Pedersen, A Survey of the Almagest, pp. 277 ff, : ^1 . YT ^y> 4A-j*J jJU^il (\Y) 

aILSII jA ,j»a\£-\ ijl _pl ^ £j - pja Jj>- <Ji L*j 

^ L-^U1 
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* y^y^r^- t?Zr^. Ct*** IF* 
-V ri>* V ~ Z^^A> U ‘or* 2£ '^ Jft ^' 



(T - D fjj Sj^aJl 

^UJij jUi^i ^jJLi >uii ^ c(\rr * /vr * ^ ji^ o) ^jUJt ^jJi ^ 

. (^M t j^L-f—- il» jiajt tj1j4^) 

oVlX*j ^L^Jl jtlii! calls' oj j+a> <— ;li£Jl 1 J> ^.w-jUJl ^j^iiJj 

®jj-^ ^bil p-L^ ^ ^fl W* - *^ LiiU-j^jil ^ ^ y>-t 

. ^La*!* VUu L^J ^ja./aj*- ^yjl J j*»£)I 


J~M JjLc* a)U* — J 

^^p ajLL*> 1 ^ . t j ^. 1 1 yjl a*a y*iJl 4 di ** o^*Aj t yA mjsJI Iaa 

JLSLd^/1 j*_*-*l C— £ ft^Lpt ^jl^JI Jl^-i^/l J j->“ jjJb j-fj , 4 . ♦. Lla, Jl 4*« j 1 1 

JJ^ Jy* - Ly jjJj (1)1 dJLLaJ a>! aLL**j (J^i yAJlj <■ £{1jJl 

<jJ u^i 4 o^Laiil cjLltl » q 0 j y* U > JlS L*S 4 j * j V 

^.aLil o jli' ajL as yd! ^li <Jp J2 ~l\ Jjl*-4 a^h^j y jlS y y : Jda< dt aJjlJI y 

» Lj» n . L * JLl 4 > n 4> yA t)1S ^yJl A-xL*V 1 

4^ti«>i>JLI y* ocuubJl aJUII y« yllil J-sfl-ail <JJ £y>- jJL yJ IjLj Ijl^-aj 

4 Ly^w.* Ajji iS j>~ i^j>%z3 LLJI 4— *$\j£S\ <jl ^^JLIaj j y vd*y*“ 

J-^LJI ,y ^jj Uj y*Jl IJU JjLL ^ /UuL- ljjSM\ ^IjXJl ily^ LS LLc 

dy> y jj ^j-^j J^-j y j : Alla> Jji y LwLJl aJLaII y y*li! 

a> jl~, yM y Jp Jy*S UJJ y^ljdi iJSil ^1 y UuJ li^ y LLJI ^Sl ^ Jl 
sjl^Ij ^*1y J* c— J yl jjJI *Ju £)I VI 4oU^Vl ^ OjSS y)l jS \ >1 i^jUUl 

y« o»_*xLiJl aJLaU y* y^L-Jl J-sAjflJl y 4LL>-V y j . ^ 1 L > ^j_*_jj . ^ ^lyly-L 

^JL 4 4 dJUS y 4i3LAj .LLJI Ly y l.. ^ ..J 4 ^ .L.,..,^l l 

a>L (aIL>-^UI Jjjil f-Lut ^UJl Vi Lu.»i>) <^-—11 JJjlx* ^ j^JlJflj 

y c ^Iijj . (Uniforme) aS' y>- ^y L 4 J y>- jjjaJI JjULi jjJu Jaii 

^ aoI jJl ajLJlI uy-^aij |%— i jL Jy 4 jU^j jjJbj 4 J-aJ1 

* jj—L J^L j£ ja 

^1 » l L> *j y L A4y>- (^jlII . VjL dJU^ * * ^ 1 1 yjl 

UL 4 J Ajl-fc^j ^yl yj u«) J>J 4 a>»^.^ L| ^SI^JI ol^yL 

^ 4^-J ik, J* (Y) 4ijaJLI a^> 1 cM (') *<>- US u^iUJI 

4 ^‘<« *-A aLaj J 4j y »ih4 ASy«j *j ! <■»**■ '> • c)^ 4 ■» *— )l aJ L>~ 

y (jl JL5 LjllP 4 .iflj ^ajlJ (Y^) 4 {£j>^ 4 1 aAt AjI J j>- L y . ^ * jjp a S j>*-> 

iSyO V Ail y^AJ dLL (1)S/ 4 j^mAI JjLa> j5y J _p- Ajy . .. 4 aS*j>o ily»Ij jjjJLill diii 

. Jla£- ULa j 4 aLI>- jS’y J y>- ajj!*^ aSjp^j 


A—bAjl-l »^.y>*.~i I y ,jw jl ll. L^i» ij\S 1 ^Jl j> (^Y) 

yp AjL^ \lAS j>~ £jS> Oj^j L*J[_j LJ ^ y yJl L 1 Y ^ijLj'>Ll>'VI j ^a}\j l j ~-+ —• 11 ^y 
. (ajLLiJI ^JLf-j ^LLJl yp ^jyJLl djL_«j ^ly^-Vl 4 * ** JJ <Li5\JL> ol5 yi-l aJL> jV »jIjll^Ij 

Ptolemaues > L’Almageste , tome 2, p. 116. j 4 J $Y iij^ll 

Ptolemaues, Ibid., tome 2, p. 158. :La1 Jb . jl . J V 1 iij _^Jl t . i; j, L/iU i O O 

.n ^ .^^au, j* il^LiJi iptrffl Oil OO 


\\A 



. 1 jl£>\ it t Oj < J r ^lij ^ 4 ^lj £j*J> ji l l jjjl j£Ti JJaJj 

c 4-JLJL>- olS* c jp o^li i it L^j < jJ>ji&> olS' j£-\ o A a it <Jp iJLii-l 

<5 jp>- \± j a \ j* iij->«-ij V J— -pxil ,U .. >»i I iSli ^L-*>4 oLS' j_>- c,.,... J L^-l j 

^ — Jrl it ^Jb J1 iviUS JJ oUVL fcf jL4il ^1 jUlj / n) «L-^ 

(J-P LoJb jl 4 4 ‘ . . « 4 <Jai> J j_>- 4 j y ... >< 4 £j_3xj 

^^a l 0 i ,&> ^l)1 ^L-*>-S/l it jlil ISJj . 4JaiJl kiiJj ^ 41 jLj liLui 

V j J jj>- <5 j^xj lLLIj iJLj* j_^5o it ^ 4 L !>• ^.n : .U 

J^A-iJl Ojl jJI 4 ijUaP 4i*A JlUJ oliol ^ pJL 4 .il ,J->1 > 

fljL>L> J ./2 a ll lJut pJL^Jl L _ r fljj . L fzj^M i^ iSl 4 <*^Lj 

. L^l j^3i j5l j>- (J-2^ ^ iijiaJl Jj>- jJ jSiiJl 

tj* ^-***31 ^ cr^^c^ 4 * **J (^ >v ^ 4 (* *: < " 

^P 4_>-jL>- O LI LA 4jL» jjt Jj 4^^.4 j ijt ^jJl 4 4 a*muIj 

^j-p ^-jU- o jjf- ^^J-p oL^ 4 -^ 3 ji it c_i jJlpI Jj* | itf lij . ^Lill 

jJla 4_laJaj <J L^-lS" j>- i jX> <jt j-^t ij-^j JLLi . ^j^LiaJl 

( jpp U-jL>. jl*jSM jil cJ j->- ctili j-1aj aSj^~ il^ ISjj , 1 j^LJLil l>-jl>- 

AjS/ ^LJaJl ^j_p L>-jL>- jil iJlA J y*~ jpiaJJl IJla il ^ »»>- o^j* J t^LiJl 

^P ^jL>- A » ■ Ajj-1 ^1 q * jjl C>> 4 ^AjLlji 

JL>-lj i, ^P- j <JUa1>*j <*jh ^Jl j>- ij5o it - ^UJI 

(J-p 4-<ib a. <> laT*. 4 *£j>- i it ^sAj Vj . ^Lill W Mj j-aIj V 
. A*J 4$ ..1 V (_5 jJl ^ jJall ^LjLSL <»^>1 ^ J yj>\ ^P Mj V -L>-1 J C_-*J jj 

4.- a^- 1 llfl> Laj j 3 ^jlll 4t. 0 !1 it oC 

4^Sl^ *£ j>- 4 £ jJ>xL« ^l— *>-L 4>i^ 0 Jjt tUl^ itj 4 <U?l> <ILj4 

^ftlla; La j j 5 ^iJl 4t.^!1 j*P ^A LfJL^lJOj Vj 4jl^ ^jJLi 'y A\.^i~,* 

J>J0±\ lSj>- _ ^ 

Cj* ^ 0 JLftj ^ftJl 4^ ) j^^ftJLlaj 4jjiaj ^_^P 4 -,a1 ^XP I ^ J I ^jj\ t JLo 

^ (_p— V^l^Jl 4^ j>- J y>- jj>Xt 4^W...>il( {j* l j.JLp 4lillll illill ijj* JjSfl ^-.ajJI 

JLst IJlajB 1 Jj-iJl it t j^ft-Liaj 4 pL-sA a^Ip^ tiJJi ^rdJ ■ 




■ ^ ^ 4 4—4J jjUaII 0 1 ) 

,n _rr ^ *4-^ jjuJlI <w) 



aS’jJ-I oJla l)S/ 4 Jl olS" j>- jJ ^ JlSj L-i 4 J jjl! ^a5L* 

Vj <l)j^J ( j~J olS^ jj- 1 l>S/ *£ j^~\ a JA ^j>Cj jt— *4" <1)1 

.° A) «Sjj>-jll ^L-^bU 

J-LU L^JLp Jja^ ^JLiil ^JJUl 0^-Ji jl Loj C^US Jl 

tiaJ»- LL>- l-^jI Jj L)L5’ j« a 1 la > <1>1 (jUblj^L <jLSJ>*Ij 

Jp cJ ju 1 Jla ol 4 <1)1 « i \ « ■£ jl , w : ; L> L# ^ ... >- (^S/ jt <J j~Ju L>oLj 
. £jt>- 1 J-*j 4 <JJJLa)1 <— 

^lll <— 4-J Jjj_L ^y> jfu ^la«.«>JLI ^jjl 

( _^ q L iL>-i ^«j Jj oLvojLjJI 0 JLa Jjl « jl j-Sjj . <iL5 l> «J jJLJ o^ji + 1 L < < oi> 

jJp <l)j^J £-pljil G.1 a JjL> . <l)L**jJ 4JJ* j->«Jj V ^jJl J 4 «*« H 4 >*m) £-p1jil 

<J Jj>o l)I V t IJ^*P ( jjhjLl3l ^5 l a .i L»J1 p ^^Jj . b/ jJL. ^j^j-a-LLj 

4 CjLs^zjLjJI oJla <J j*j 0^ jjjj-aJLLj <1)1 Owj 4 ^yl ■ i ^ tuZ ^‘U • IjJp 

Jl jto*/* \ 4j| <Jj-Sj 4 jLJl J«jad)l jj^-lil ^Jdjlilj 

. 4 JL *da y \ jj L» J> » %. ..4 <1)LajJ1 4jJ t * ^LJJi ^jp o-jL?-* JjLw-j ^IJjLjl^I 

tUUI ^S\ j£Ai ^ j.* Ua* <Lj* ^ i~J jJl <JL5LiII J1 pJL^Jl ^jI j: ,t> 
J1 {yr V-^I ^5Jl oLS' Jp ^U^JI Vt toljJLf ^JLJl 6 J_^ 

jj-_> La Jip 4 t>Lo j j^rj ( jJ > jlju L*jjlp - <LJ**jl* j jjlj^ 

. I J>- 

l ^ L ** J ^ ^ ^ lLLLj <1)1 djjiu \j*yi ^,1 U * I jJLLn^i j J lp ^ Il ^jjj ^| ■ 4 j V cLLiJLS* 

V ipJL^Jl ^1 ^ij Jp 4AjV 4^1^ UJLLI olfyLl ^ V l r-U ciUi- 
V jjJJlS' . LjLa>- OJ y>- JA ^L-J>-i i^S J>~ eJ-P j] oLLA p-AjJj jl 

Jl J-p jj Jj 4JJ c ^ta .- > JU <u-jL? tjA (^UJl ^y 4 JjJL l^->- . <» 1 l a < j Jxj jl 

Ji ^ <_h 4-a-pj jj* (j-^-^i Lit jjj t-^IjiCJl ot£ jJ- ujlj ^i-pj 

(l ^L> 4^>w» ^ ^ oi Njt ji <1)1 ^ j * ^ U a > ^Jp jLS' ^ 4 lLUI 

■ 6 J^*-L of Cf} *— (Jl ^ C& 

jPj 4 p.L. ^ .1 1 ^1 LaIjjI <~J\ j 5UD ^ jj^.l.U.1 4 JL 4 J ^o->Aa J .s>a\\ Ula ( Jjj 

DL J jjJl Jl jj-flJJt .1 > ail ^ La jS* *JJ ( ^J\ o l.t. : 4 LI J±a\ ^ jS> 

iw^l j^Jl ^ja jl>-1j oL5^j>- ^ <!j l^juLuJJ jw» L JS" ... * 1 ^ j ; a 1 Li 


. 1 \ _ r^ 


>Y* 



<- Jib Jp jAjh j*-b <- dik J yd 5.iy>* y* ^L->4 y A>y dt ^ya~ Aiy ^.-UaJ 

Jib jj^jo y yJjj f olS” yM dJJj iJ y>d aL^l* -L> jk?-j y lj^ y ^Ayd* d* (jP jii 


jl 4 jS/ 4 Ijl jla.,^1 iijJaJl a JiP . olS" yi-1 dUj ii yd ^L*>4 y A>- jj j! ob yM 

p-L^Ji y ily£ y 4$y-j <Utf- y tk>- Old)/ 1 ^y IS) <j-Jj . Uy^ Jp jAi 
Jy£j /u-Jl y 5 yb OLJVi JJ£ ISJ Nj . tfyLl dUb Jd Jail JUJU Jai 
jib ois' bj .audit syijJi JLL- jp ^yai J> syuJi dll; Jp ky*i* ^syoi 
Jp Ipjji j t SJLUL 4 JLp y 5— qjLl l-JI jib y-yJLLj L$d y < _yJi ob^JU 4 JJ jJ 
dp j53l oli yLj . Ip jS* Jp jJJL ^1 AiS/ 4 aJlUL lyL ai* ^Jp 
Aj»-jJ <jl £-P_) ^pj oS/ . L$J| J -PJ Vj yj^l k ) Lfclp <d-L> ^1 Ojp- y- 

. ^ y A :>*yw> AlP l$Jj Vj 4_d y j ^LU Aiajb- A^jb d* y~+£- 


^Jp il yidJl _ Y 

yJl .ULiJl jjpLpJVl Jp Uo jj! ^yJl ii jidb <J> y- yl tju 

Jl Ajj-JlI ois' yi -1 ^JLp yjj . ...>iil <yU5' yp iyliiJl Ula l$y diU- 

^jpLpIiV I *— jld y ^jl yll Ia^JLpj 4 l jy^jj b— < O-w-L dy- 4 y yJIjiJl 

. Ja4£ yj^-lpj ll^ ^UIj 

aJUII ^y o yb yJl yjlJLJi oli' y>- JJ 4 JJj Axj 4 y.^ll yl yyj 

^1 ^piy_a_Lia_j <1 jS/ «— - I-Ia 4 y a,> JJ j . « t . j IaAIpj . ( jpL^aiiVl y* JjVi 

J*>bl cJlS” yJl J c^^k-jJLI ^ JJ jA\ HSyL-pJl yl jJLJIb ys Jp Ay ol 

. ^ T ' ^ qJ > y 4_ji j£S\ <u\s ji- Liij [>- _y aj jl^ juas” . yji y yjiAiii 

lpIi^ y* JjVi aJuii y ^ j-Jk> jL j yji jj ^yaJL^ iasCaj 
uy yi> _ ^LpjSm y *u- H ^yaiJ* jp y 4 *sa^u y> j y * ^p kij jp Lr j 
. A-ii y f- j- i^j - 4 _ji yUi y> y> is'y^j jJLcj 

^ & J jVi aiai y cy'i yji ^ i ju» J <lu ^j^iu, c yij 

Aj ji S y>- J 4 AjjljJ *S yr- I y>- 4-Jl yUl aAP y* V^Jf yS” J_$J (1)1 4 ( jpLpli^1 

J53j)» : J y, V LT y. yul1 y . (YY) «UJl jky*» 


AT.ny ( 4 A jApil (TO 

. a . tr ^ tA-js jApii (y\) 

Bernard Raphael Goldstein, «The Arabic Version of Ptolemy’s Planetary ’ J ^ >1 (Y Y) 

Hypotheses ,» reproduction of the entire arabic manuscript, which contains the second part of 
book I, and a partial english translation, Transactions of the American Philosophical Society 
(N.S.), vol. 57, part 4 (1967), p. 26, lines 16-18. 



. . . c-oUajf Jp i I j -x-tj PjjJl ^ jt <U.»SLll ^ 4oiix>Jil olS ji - 1 eJLft J& y^ 

* * r 1 iy* j4* ^ <1)^£J 

jl jh - ^ 1 Vm&S i| 4 ^Cm^)Lu 4j|ft jfJL^Jl l^l 

? <jJ-l <_5* t/T j-^ Lu^U- £)j£j V UJL* 4 Lp- iS ji-l 
Aj Jj^ll C^Ij^ x mI 1 0 j£j3J JL>4 AiV ^ Jl ^1 s*^- ^ 

4^MJLJI ^j-s4> ^ ^ ^1 JsLAl d)l ^ SfJb aoIjjJLII <jL J jlJ 4 ibuVl jp 

(J y^\ l^Jj iwA^Ajj 4lJ^iS/l Lf.l p do jJtaJl ^^iJl ft^jL-ll Jp ^ j-laij 

/ Y V^ 

jSljjJU JIj ^ Ji~Jl <wSI j£Jl d>lS ^ *ij& Jl p^Ljl <^L *j*i l*i> 

jjjjj^ Jp J-a— Jl c-SI^^Jl ^ojlJJ J^jI J j£> LjaI ^fa» . »il l ^ ^^lil ^ 6 jj > n . pl l 

<jj| l^Lu J jajj . ^Uoii^ll i^IlT U ^SS *5 j{**A ,ll jjljjJl® oJlA . ^jjJLabdo 

U+u J->-lj J£ t#* f>J oO^' <y ^ J^* W* t>i»* : 

ol uy» di)i l^j JjL ^ oL> .^jSm ^j^Jaiii ^ l.jJ ^uJi jjl- oi >T ovu 

U^.»p ^ UaJlp jl 4 U JUpI IkJLp ^«i^i«i4fc.Uai <l)^^o 

^JaL>4 jL aJLmI I j ft l la » L> |I c AjLu^ J^mJJ 

. ^ J«i US' JiJl v-Sl^U &ILI ibuSfl 

eUUJil aUa* iS ^>> LIS' J*M 4 j^jJI AjL^j ftLoi 4 ( j^ j.^ 1 la i l)I dUS Jp 

. ^Lm->JlI ^ ^iJl olS ^ U Jj j!5 ^1 

5 j£j JJ jl5 ajIs j j^UoiSVI Ljilll iJLill ijLji ^ ^ J: ULi jJLjj 

^#1 Iajulp . L^S j>-\ J| a>-L>«j <l)t (1) L^lJu «k_^SI j £} I li a«JI^«| 
jl cn^ jSH dJJ^ j| J^ ^ 1 1 

» 4->- j>-£j <£ j>~ j-kJ iS j£~\ ftl^J 4*J>* y 4 IUS . ^>“1 Ll^a bLoJ LISLt 

j-hP 4 jI Jb LS j^dA 4^Sj^Jl (Jj^j (1)1 ^ j * a A la t JJ^ *13 i|j* * JjJ®-ll J| 

I £ j * ^dJl ^SS/l j ^jj->fclJl l«Lji» J-lft-< > V A3 4 4_SJ^ 

/^^I^SOL) 

JvoaJI Aolfi ^ Ja 3 US yLS Jp ft^j J-^iJl 1^ |*^ll ^1 r^j 

'■ ^ <> V (i-^ 1 


.11 - lo ^ 1 4-Jii jJUaII 4 ^ ^1 (Tt*) 

. ii^iS/lj col jj-lJI ^L>jl aLUII d~>- 1 * Ldjl J*\ . 1 ^ _ 1 A ( j^ 4 <-moj jJUaII (T 1) 

• ij* 1 j-UaLI (To) 

.Y1 ^ 4<-ii jJLsdil (Yl) 


m 



ja I 4 J Uj ai> ^Jp Jp tjj U jyj ^U>-Sll ^ja aJ j L» c_J j <1)1 1*1* 

Ja I 4 J ^jJL Uj 414 pip jJ* Jp ft j y <1)15 jjj . UUAj 414 jJLp ^P Jp jl cjVUJI 
p-tfj . Uj^i ^yJl LUll^Jlj 1{J Xu-li 4 41 pUp ^ J^*-lp l CjVUAI 

<_£ j->4 p-UaJl iJbfcj 4 aJ ^jJL Uj 4l» |Up Jp ft j jS U j jJ d)l5 <l)Jj • (AUJb j. ^ lla » 
Jp oVUAl JL* j 4 4l* J jp-t Jp jJLaj 4jS( 4 JI jJa-pl 4 j! < :? .j <1 ) j£{J c 4 j 

40 MUAI l $ 1 a fjJL j^ill Uj jJ jjUll L^jl>4 1 Ip la Ip JL2j 4 L^- 414 ^Ap 

4--AS/Ij cJI^Sfl 4 -ajjI «ja j Jpj . JsAp 4jtj 4JL4 ^JLp Jp JaAjJl c-jL^Jj! 

<j-* *l 5^ LfJ ^jAj V v—Jl j5UJ U jj-if A t . h Jp jJL* jJ ^y lla > <1)1 4 (JUaJ^fL 

4 aJI^LaJI oMUAI 41* ^jJL <^A!l ojy L 4 J| L^ip Jjbu |lj Uj5AJ oV UJJ 

CjUp <j! 4-J 4 $ «.j V JL)I ^tj>« ijallj . 41 4 Jp jJLaj 4jV ftj ji Uj Uijj 

^ V J CjV U il {jA LfJ ^jJL V l* j\lA i* JA 4>«.>« t J9 oU W_*5I j^Jl cj 15 y- 

V j 'jA j.* Ua > 1.^.1 P vJjj Uj 4 ^ J . 4, 1 U Ujji 0 U 4 JI J-P 4 0UajL11 

. <TV) «l.f : .« j t > - J-jt Jl <vfi J ~e>j 

^jUJaj 0 ! (J jA l JA ft-^jUll jS'AJ ijAJ Jj 4 4ib)/l ftAj- jjil Vj 

^ l ^ 4.A Ul*J JL* (1)15 4_>t ^4 ^UnWl <_jIi5 iSj^Jl-pJI y! jjJl* jSi J>t jl5 
y j:* Hat jl |»^ J l JjI AjXPj . j^Jl ^ v-^51 J^ Jl 45 JUJ ^ la*.. >»l l 

jf 4 lu1jjAi1I aia ^IjUvi^l I 4 JI (j*}i jS ^ill oUailiAL ^Jaj <1)15 4jS| UJ (Alii Jjuj 
cJUoj ol v— ^ (1)15 «H-*1 tfAj (jj^jj j^ill iALp^fl olJLJUill ^jj d)l5 4jt 

l-j15Jj 1 Jj! a 5 ^J-l ®Aa ^ JU4)/I <l)t (_$! y» . Ulill il^uSfl ii> ^jl>«i ^1 jJ 

. <tA> «l|J oVUAl 

<Jp] iil c-jllS" i£y£* — Y* 

4j1p jiiu ^ (jAJl 4^-jij cpllSCll JPj c-jl^ll IAp cAlj-4 jp JJLill VJ cJ yj V 

u>15 <1 )Ij1rj 4 J j^-\ 4-jL 5 e^j>~ y cAljil ^jp ^lll CjU jJUll J5 j . d)S/l 

- ^^5-01) aUl jJ^>- ^ 4 J Ut 4 .ll U 4 LA-I Li^ 4 SJbji 1UJ UU- Ji 
(^^LU (1) j-lll ^ UU 4 I y ^jJaAj <1)15 4 !. 4 II 4Pll5 cJJj^a jl Li.l.M M ) L4I4 j . (JH 4 JI 
4 iw- Jjill) ( Jli _jjJi) JJ j^JL j-4-Ul ^-JjuSfl dJULill jllp jp *>U« JjJbhfcij j^i 4 jJp 

aJN LLpj 4 AjLlI j-4 4 > jjt JLi Ail J| UjJ jLit Jj j . 4 jL 5 JLpl JLp-15 (^ \ * ^ ^ 

. ^LpjS/l vlllj j*£jIj J| jU d)l <l)ji cAllaJJa J C-oy-l ^yll ilpjS/1 J cJUiCLj! 


ur 


. nt _ nr ^ i<*j; jjlULi <yv) 

. 'll { jA (4«Ji jJUoil (YA) 



4 ^iLdU MilJ aJU L« jl£ jLS' aJI aL^JI c-jLl5T t*_iJ^a <J 

(^•iJl « l l ^lJI I*Xa 4 ^ . /i ^ . i.«h l l aj Up I^lp I ^lxi| aj! ^l^Ij ( J£.ILj l j - •/* » § 

iltjJLLwaVl c-jlifT aL«^ Ls^L>- LliS' ols^l jIpVI villi! ^ J$ Jli d>LST ajSI 4 ai>LS^ 3JUaj ja 

. Jp] 

^J-*i-i! ^jJI ^l!» jj j^Joj c-AiSLII ULa JJ 4j jLil ^ill 

iiiaJLU OJLaS ^3 c5 l)l ilS/1 vioU-l tkA-| ^JL^lt LaJUAJ . c-jL^II aJLp 

L* Jp LaLpjbU ^ 1 ] I 4 J Lfw^ j£\ aJVI ^ : J jaj 4« cr Jjb‘S/l 

J \*\ ajjjJI .C ^ 0 Ujjl «JJjjJL cJjyJ .1 ^*4 jj o>^\ y] ^ 

^-jS/ Ai>«j JLp J j-Sjj . [ ( ^j^»llat Jp] ill jJLm/^I oL*^ LbS 1 v—iJl Jli AjJ v^Jl^jl JjJL 

■ *U>^ <>* ^ L5^ ,p**j \*y? Jiy^ J* ^L* 4 ^ **'**’ <yj t/ 1 ^ ^1 cr*-^ 
m .l*t\ aSjj] ^ ^Jb- ot 1+2*- ^ >2 ►LiSfl tSA J J 

oJLa ^ l,.la i ^J_P < j^s> jjs-I jJ* ! j^JaJl ol£ 4-^ j-*J JLLp e-iJj^ll J ^Jbj 
^ La jSjcl+mj 4 ^bXll ULa ^j-4 Ja ^ il j-A U.J j-SjLj jt l $ 2 >- ^ a-LJ^L oL£ 

.[ J *A Ojj] «J^J aUI ►Li 01 illjJ 2 -.Nl 

oJlA olS^ ^ J.^llaj ! «w^l jS\Jl £jl ^*-a ^ JjJL I 

Ljil Ojj^-lli! 4 1 [jL>-l]j Uj^j- AJL** AjL* SJLa ^3 4-^kiL| C-^l j £ JD iLaj^M 

Ijllji I* i oVl ujb^ , p IjLA ^Ip » 1 * .i • 4lui {jCLriJ t ** i ■ K Jpli j ^ ^li4t 

. [ J 1A «jj] 

^SUJ obLf) iLjull obugil ! L^aI>- 

Aj JLaJI oLL^]| ULa ^P A3 jAJ La ft^pf jlj^ill OLL^Jl ^Jiw 

^ OIS’ JoLJLJI ULa (jlk; ot ^ ULa L^J 

OIjLa aJ«JLj La a^I ^Lj I jJL ^1 ^ ajJUiII oLLSCJI ot jl 4 ^--jLi^Jl ^j*i-A 
4 I 4 JLP jjU II ^ j^\j U^!A1I 0 jjiJl J^ ^1 oUJjll Jp bUipU .OLbSOl 
►LJLp Jb*3 ^ Jl>-tja oJLS' ^1 IajIjI obUiiVl 0t» 
oLsAdblli V A-Lju oLLA JLat jt JjL>- JL>-I j ^^Jli jILp ^a ^ olj 4 LiiUJl 

. A^JLkJt Aiyfll L f}\ 

^^zJl oi OVl lu 4 jLipVI 0y«-j OL^llj OLajJl ^ jlj LJL>-1 IS^i 

! {jg^mjSa ^1 . <L^JLLlJ 1 oLl^JU aJLjIj oLua a^LLw ^illj _ oULoiiVl ®JLa L^jUl 

. aJ jJLil iw-joi! j 4 a^mJjLjSII a-»^j jdt 



^ja 4a>-N **uijjj* JjIj c lULJ^ % till jJUmk^M fjM\ (J vlLLtil ^11 p olS^ jUaJ 

<- ^ | c pVja JjU- jJ j « |%-f ^-jsblSijl IjiU^I US' <JUpI ^JJl (j^^JLaJl 
jliJl o JsJl {j* J5" pU-^Ii . 4y».LU J l 4jL^Jl ip Us^ S^IpI 

(^ \ *\ A 4JLwk Jj-ZlD J t (^ \ \ ^ * Jl^>* j - $ J ^T’ J j ' U.. J 1 j t ( jJLp 

4 . i^. lla.ll pit >^ll ^Lalll ^|jjJl ^4 ^*40 i>ip !.»■>«< I 

l$J j^- 

I J j J£-U ftljj ^lit ^ ^U- ^UpJ cyliS’ UJp 4 IS^i 

^ pliant jjU- «. ilL^w* o jJLp Jj, j*^»P JU>«j Aw IS 4 jI lLUSj . jU-Jtll 

^jOl! J-S'Ltllj oLj-wJl JjLpwJI Jl 0 jJaJ- 6jJai>- p^jUJl ijJL <1)T Lg-^i JjlPj 
ill— *w jJUs ^jill ciUj UmJ ^ 1 J5Lll! pJa 

^5 jl jjL>ii . ^UaiSYI j ^k... >■!! ^ o: jj U-S u^S'l j_£Jl il»wl 
^^ill U .»d> LoJudl ol. lfl.nl I oJU4 U IS! ^^aJJ! <3 ji jj^j t)t <—*“£ J* * 

j AjI C 4*^UM -uLLJ- U-J t ) ^Jl3t ^ j^U- A* J . j 1 l fl > U^j^l 

. Jj3 Ua fjlkp j o jAjJl 

(3 ji i jUaPj 6 jAjJl jj- 4 ^Ul fji ji^r Wr?">H U~~j jJI g>wLl <1)J 

(Jl^> ( *JL> ^mamJI jk* ojlj jl ^ yu ( ! ) • aJUJI ^ 

JLii ^J>JI ^ Ut .oSM ^ UIj Jp ^Jil J, .yliS ^ (T^) 

Nut al-Din Abu Ishak al-Bitrujl, On the Principles of Astronomy, an edition of the arabic and 
hebrew versions with translation, analysis, and an arabic - hebrew - english glossary by Bernard R. 
Goldstein, Yale Studies in the History of Science and Medicine; 7, 2 vols. (New Haven, Conn.: Yale 
University Press, 1971). 

Leon Gauthier, Ibn Rochd : JJ ^ Y jt ^>- j jU . -Jl JUp! £* c,ll»- Jlii -Lij ^>1 JUpI 1*1 j 
(Averroes), les grands philosophes (Paris: Presses universitaires de France, 1948), 

A. I. Sabra, «The Andalusian Revolt against Ptolemaic Astronomy: : J-J c..UL >- j 

Averroes and al-BitrujI,» in: Everett Mendelsohn, ed., Transformation and Tradition in the 
Sciences : Essays in Honor of /. Bernard Cohen (Cambridge; New York: Cambridge University 
Press, 1984). 

Noel M. Swerdlow, «Ptolemy’s : JiL\ 4 ^ ^JLU jl p ^S \ I ^U»! iJLl ^ yS (V * ) 

Theory of the Distances and Sizes of the Planets: A Study of the Scientific Foundations of 
Medieval Cosmology ,» (Doctoral Dissertation, Yale University, 1968) (University Microfilms 
International 69 - 8442). 

Escurial, Manuscrits arabes (910), fols. 78 v - 79 r . (Y^) 



V li-Aj jJl jialA JVJ*^/I Jp fj Jj V LttJ^j 4 

JjjJ L«m^ 3 JllJbj 4 . il l {ja JUut Ufl V[ 4^Ut ^ jjl>- Jl A^Jb i^yjo ol Jj^aj 

U^jjl Ui^-J £1*1 ^ JU-L <Y) .<jjl * — II ibUVl veV 

J^l J^U-I 4 tf i»d » ill 1 1 jJaJ l. 4 > ^K«l) j - a 

jfa*A ^1 C.»^jJ ^J\1 a— J l L>i ‘ <J jJ LjI 0«.i>^ C^jOftpJ 

. ^ .. a > 1 H jjaJL* cj^JL>-l u l> */> L—j-Aj j-^j 4 Jplii ^..„.o jl <JU— Jl ^>- ^JLj ^jLUpj 
. c j~*JL)l Jji jb£ jXll jl jut l)j^j jl 4 tiJJi ^a ll*— <_£ ji V bl^J j 

yb? ( j^ai^ 4 i^^ll a«*~jJI ^LkjS/L JL*ill J»l^Jl £jj j jl 

j4 Joj li 4 A .lap A <J ^^-1 J J>- jJl t JL* J^l {jA JS' 4-^kpV jj* : J ja}\ JJ 

. [ VA 4Jjj] *<J11 Jl) j*.»!Lj V jPj AjIjJo-^Ij <UaillJ 

4--^laJI oJlA C...J5» Jjb 4 JLSt J^-1 j (w^l jSLU AdlJall ibuS/1 JbJL£ LiCf (j^i jl L J 

jJl ±ija J { j>- j^Ja-Jl J-4 J 5 I 4 J} £>■ j JiJj 4 ^Ja+m jJI bj jl Jl A yj iLt JjL>- Jla£ 

.Ub^f US' l^pj ( f \rn -l- Jjdi) ^yJi 

4 ^jjl j ( _ 5 >-jjJaJI (Jl <L~jJL 4 Ulkll iUjJl ^yJl aJL^iI) jl 

aSJJ-I jl (jji jlS' ^JUI 4 jJLfll ^>V ij£S j .cJIS' J£iu iia— jl c — J lyt ^ 

(JjLLilL ^^j-jjJoJl JJj ^1 4 aJa— jS/l ^liJl <prj {j* J jJil I ai&? Jl ^jl>- villi Jp 
^LvJLfcli . ^ja j, a 1 la i aJLaJLpI (^jUl (^JLlilJl jjjJUJl lILLlj Vj ^ll 

jjJJ | 1 L>JJ aJj>-Ij ilaij fljj J-J» Jp jl-^ 

aI* jp ^il^ J j\ jl ^ 1 AJJ .jj^jS/I £ J* (Jp 4 2 ;la. U j 4 IjIj j^£jj 4 (^ ^p-Vl iUJl 

(^jJl 4(^\\AG A1+a (J^lll) J-utlf? ^>1 4 L 5 S^JjJaJl ill— I jlS' 4 -saIULI 4-Jx— jS/I A^ialll 
. jJU L* ^jp 4cil)i JjuL) ^1 Ail Vl 4^1 aJlA U 4-i]j^ AillS* Jp -Ujp J^P ^1 

Uwai* AjjJl (5 JJl 4 L f?rj jla ; ll 4t : |ll tolls' oVjl>J.I aJ> 4joIi> c^r Jj j 
c-ibsa A>- j— ^ A*^l>) JLi j ^j| JUpI JL«u La-3 j 4 A^SLUJl AjjJilil <i.l 1 > jjj Jail 

. laii ^yts^j jXij AjL^I jIpI jiyu t yalS’l (^JLlI (aa^LJI JOu U jJa— jl 

oJbJbLl oLl^JI jSf vilii j 4 aI jl* aJLiLJoj ^ bjJLP- J^LijJl I JL* JS* jl 5J 
UJkJl £SbJl ^Ikpl ^ ^J-U ^ ^ _ Jl 4>. ^51 ^1 Airfjtf . ^^1 
oLlj& jL.1^2 >- ap-U- illip cJlS' vilJJJ . 4 -j jJLlall a>- jJl Jp ajJLs^ jJlj a«.LL>».iH 
£iln]| Jp jl>-! j ol 4 ^j^aJJoj Aif oil ^yJl cJ I jJLil L^jJ— V o*l» jl>~ 

j^JLlaj vl^Ll*Jt ly ^lil I ^ >«« A.t jjb| jJaJl j ***JLi^ 4 U^>. ^ ll iLJLkJl ajJU* jJl 

.C^I^JD 

cJUa>- 4 ^^ 1 —V I |lliJl J »jJL« J jL— ail Uu ^JLtfJl JLaI 

4 jJLp jJl j ijjall JLkj L* jJLp (_^^U-l j jji ll ( j-«« JlJLlil 4 (ilLJl a>L«JLp ( ^a JL^-I 

\ 1 '\ 



^ CwmJ jjl Ji'Ltii Jb JL>fcl> 4 N jl *tjLllJl fti-A bjljb JLi J . ^Jp Jp 

aJ jS/I Ld^La SJUJl>- LJjj 4 -JL-l cii-li Jbu jS'Llll a JL> J->oj 4 L^llaJl 

.djS OL) AJa^Vl 

v jJ±\ !L.jJdl . Y 

d jJLa* aJJJLLI odljjJl ^ Aijjjdl ^ IjA 4.J.«.ll Li jJL Lll djJlil 

JLi dlLa> jJfr oLa ^JLpI CU.^* ^JUl <j\ij jjdl jS/ LilSj c^^IapI ja 

Apl jA JLp jA ^ JAj j\ JSLjj otijS/l ^ cJj ^ 4 p^Ja JL>-1 J (Jj*A 4 L^* IjJLkP 

L jl . jJLp <dlLtJl j jjiJl ^ ^>-Sl! >. L^vll J^L>* (UL>- {j* JldJl 

Jg| «* *Jl IJla jl jju . li»Lv aJLp jlS’ L*p p jJl ^Ljl JLi JpLuJI Ula <J j>- <i yu 

. jJLS> jjllll j jiJl j j-sAP ^ I Vj 4 ApIj^ JLp J^a Aj>\ Jp I j-sAlJL ^ 

LS yjli 4ala>U oJLa J ^ j£ jl$" L* Lj- JjliJ *Li j-iil L^jjdU l jLp Li jZ>-l JJUJL) 

. «dJjLi\l -j aJI jyit I (iiJlj ^ iSjZ <1)15 d ^lLJl 

jJJJlJ . Joj) ^jJl j p ...?" Li jJtJLl djjdl oLULD <1)1 

^ a— jJiil flip ^ ciLLaJl *ULp 4_aJ j-4-i . jl>»1 j jlLaJ Jl L r + .z : 7 l^L J jiJl 
^ jwjjJ.1 p-fJ^Laj i^AJyA ^jP LaU? i~aSjj£ jLS" 0 L^jSfl jj^Jl p-Lp <j-*J j Jfl .*» jl 
3 j^>- j LiLSLl pjp Jp <1) j . .,/aji (jjMwJjiiSM JJULaJI ^LJLp <1)15 1 «v * . ^ .. * . ^JjLiS/l 

Jslill I IjlLI ^ cUir l^Sf 4^j|jdl ^1 JLI a^jLU 

<1) j-J jJiil dJULa.1l a-LJLp jLS’ 4 LjjjJl oL^ j_i-l aJ y>- jjJJ ^ILJLJ ^ ^ 

^1 ja*>L5’ u.^>- 4<iDij . L>j aJL^JL* Vl LLJbU ^ c^>J ilSLiil aJp <1)1 0 jjr^i 
^p jlbJl ^S“ ^p ^jjIjlJI il^LilS’ j\Jw> il^Lil ^^>-j . . . 1 : <1)1 4 
^ j 4 4.^5 ^ dJULs JlS" ^ J>-j Ld Ail dJDS Jp J Jbj 4 £**Ll! LJULaJI ^ j*- ^ 
<~S j£, Jl j c S'! j£i\ j4a j jjj! JL jau | » l a pl L^-Ja -L>-lj JS' Lj5^ 6 j^lS^ v^-S^l 

il^LiSfl <1)1 La ^ j . La j->Lj il^Lil ^Lj 4 dJULoJl ^ ...L <^4JUt 

'y J 4^^ A^3 jl ■» » 4 ^ LJI j-A j l Lll 4 La ^ > S' 

(rr)„ . 

^5 1^aJL>-I® ! j^-^Lil! ^p L julp ^1 ^Jl Ijla ^p jlmj L^j ^LLtJl ^jI 

jl ^>- Jp ljAP*li 4 a y>vj jijJ^Jl dLLaS* ^ILaJI jS yj aJo^Jl! j*p jlLvoil li^LiVl olS” y- 

Edward Stewart Kennedy [et al.] f Studies in the Islamic Exact Sciences : ^ t * jJa . Jl (VT) 
(Beirut: American University of Beirut, c 1983), passim. 

.*< ‘(\r\ l(J i> ifSi. a.>i) Jj^Vl J J^-JI ijlr <. >LDI ^1 (YT) 
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; jJa>JlI] Las ojj ^JpI 1 4 ya i jjj JilJl <jJUdl jL (Cw^ ji *4^ L$t J1 lrl^j>* 

^ 4..1 i «««1 (^lj-*-Jl (-ii j^-i 4 j> a -/* * 

^ jJjjJl jlj>- P lj^**tj • Jj 4--^>jP Vj 4jj—3 41 ^ j>- (1) j£j ^U . 4^-^P j 

Jjb liJUUJl e-JS^ jSjl j^s . il^AiS/l <_*£! jisJl ^ oljj L« ^ jjj- jJ »lill ijJLLaJl jJz> 

aS” j>- ^ < 2^d jtj Ifc* jjjdill *yrj iajL^j il^iSfl jL Jli yj . U ^ (Jp 

^i>l jli . L f sl5' j^>- j yjj£}\ s y- j jyu jJ cJj 1 4 lflj.««« » c ...... : ,U ji* jil j^p Jp 

4*5"^ l|«l • 1 ^ ^J^ImmJI ^JLpj v v »«) 4 l)Ip dJlJa) 

. ^ >1 Ij-^aJL |»ApI aJJIj 4 £-*>li)l ^l>* 4 j^LaII ^ I^Imj 

iU^jS/1 j *+ycS olijk J*l— *1 4.1£JL> cJlS’ aJ ^J tll ^L-jJiil Jl L--JL aJK-IIU 

IjLa j . A-jL^uflJl j 4-*pLjJt jJalll < j-« <£~uL*1a j j£jj 4 jJfcl jJaJi j +* j £j 4 4.<» llflu.ll 

olS' y- IjjL/lj jl L^lk^xljj jj olljt ,}l£| j j^>- v M > .,/a*.^ jl^ jt ^^Ixj 

jt jj^ 4 . .^Ljj 4 4^LLl>JlI 4_*-S1j-£JI 4ii^jSfl 

. a-jLj-aII oLLaII 4j^pUjJI oL^sP j-ill 

(j^L^ljJill o^Ip i_a«^ jj 44 - 1 jJtJ.1 lj- c*aU 4 j>&-AJ ^IftJl ol^^/li 

J OA5 jJj jtf J 4 j.»«.Uaj ^U»jt J-jJj jlS* 4 jS/ 4^4*«Jj 4 jIj iij Jl^-I 

. 4jllJb ^Jp 4 : fl».lill oUp! j^pVI 

aju^JI ^ ^gJJLI ^ULUl U^£l>I ^1 4JL-jJl jl yA jlC* y cjjS\ jlI! 

y 4jJLp jj 4-jLJJ oIjLipN C*a-^J LfitSj jJLj ^ill c jNl L-oJLp ^, «.»«» "> - 4 flXs> jJl 

^LpjS/I ^ jJ^LiJl ^1 ^-aSj-^ J y- JUll idiJi c^f^l jlSj ^Jp-1j jT 

j»U ^LsPjSfl ^Jp j^ji ( j-^-iJJ 4^A jj al>J (jjS\ jl CjJS\j 4 4j»Ip 

^Jp ^yLJli ( jJ>\ ys\ ^t iillA ( j£j il 4 Jaii 4>4 .,mU ol jLipV 4>»-jIj ^1 4jIj If- jA 

{ y>\ jy\ ^1 ^lil ^p-T L^ii ci^pt V ^1 4 ^IjJl yj . Ltj Li* LJU 4-JLkJl 4^Jl 

. l^-P 4JLjb 4lLf* ^1 jl 4 4 -aJUaJI j«<» > — i 1 1 4m4 

^ jjl cj j--*» 4 4-3 jJLil i-jJil oliaLJLj (J* yS^J\ ^^Jj 

aJLp- jJl 4 -LjJI 4t : ^ ll C-JlS" IpV J LfP jJ SJbji Laj>~ oJLS^ LpSf 4 >1.11 jJaLiJl 

^jIj ^j»j^«JJdLj 4JLp ^Jp 4-pl ^-pi l^«jp ^li ^jlil jl *— 3j-^» » j»i« ttj I 

jJLjI cJ y> 4 jt j&}\ j 4 JUUNI ^JLiJ L >- jj j . l^.-ai jJaLlJl ^jjl 4jL^J 4, >.,^744 jju ciUS 


• «jj]i jjL/tii (r£) 

George Saliba, «Theory and Observation in Islamic Astronomy: The Work of Ibn (fo) 
al-Shatir of Damascus (d. 1375),» Journal for the History of Astronomy , vol. 18 (1987), pp. 35 - 43. 




JJLdl dlJi J Li. ioWI jis SJb-l ^1 4c 5>Vl c^>»l ji\ 0L4JL LUi 

. sjb- Jp ^SjS J£1 jJl ob^JI ^JL J±jU\ 


( j.»>..? , Jl La _ 1 

£jl>- liOi 4ljb I (( \ — YO pJj J^*iJl) ^~-aLLJlj JLa] 

jJajJl i^->- j (j- 4 tjviJ j*JL» jUU oJlS' j .^jjjul! illii j a <_$ ^-1 j j5 Jl 

oUJil J&J .4 : « :; lall fl^Sfl i5 c M j LL>- IjlSJ* L^iS/ 4 4.d... 1 all 

4 (JLjLj ^j-A ^jjl 1 j-la-3 (jl ^\JLa i£ji. 0L5 (j** a-JL)l 4?. ^ 1 

^ Jl jjiJa Jl jiali jLw^« JLJL j-aj . Lr -wlj| ^ * 4_>-j^ 0; 31 , 20 ajJiS j 

^ ^jl er*i < j^ 1 jliVl UiA <1)1$ 4 ^jlalUj . ®^L*jI JLujI j^jiil Oj&i UjLp 

^ jil jJajJl J-P 4-> JJL>0 V J-Jjlj jS 4 4jVL>- J-siuI 4 lLLL j5J« £J j-P- 

oli ct-ij Jl>- 4-Jl^al LJlj . ^JjJU j-A La Ij-Aj 4 ^j-^aLLU 

.^UjVi ^ La IiIAj 4 A^a-LLl 

Aj L s^? I i^lpI >«i 11 jjjl 4^3 ul^j ^jlII l 6 « a^LI LuiiJ 

4jll5 Ojl jJl 4 AjL1sl>*^L« J^L- <jJ» 4 c- 3 jju Ljt J^P . eJ_A ^j^JLlaj oL^ J 

4i^U i^jJL>- aJL 5L»L U^)L>- 4 p_L~J (1)15 4jl 4 ^ ^(J ^*.u .11 4j(^i 

4jI J J*J1 4jLfi ^ Jail LfcJl jLil ^jlll 4 j Jlv9 jJl 4>«jllj ^jA Uj ^Jju ^ ^4jLL| 

>UJl ^j_»l J-j£j . j^Jcla ^5 Jl ^wo^JLlI jl aj 4 LsajI ^^JLLJ U*>U- 4jLl«j d)L5 

JJL*- JLs Oj^j d)l jJm 4_jL 5 jjhj -L>-1 Jl 

JJl c-jLSJI IJLa Jp (1)S/I Jju 4c_A^Sll . J^vaiilL oJla 4 J 

. L jJLAa jLLuj 

Jl 1 1 Ja3 A<J ^ > 4 jL^J1 ^ j* 4 J>LtJl jjjl Japl Jl3j 

jrJ^I J 0; 29, 5 

ia- ijSl! JLkJI ^ o-jj 0; 32, 32 
. i>-jj 0; 36, 55 

jN I j> j ill. yi>LiJl J.I L ^oxJ L2 ^a^ j jW ' I , JL. t jl5 jauT jlaJ (n) 

J^spSfl , n‘ ^ J^mJI 4.1^* t^Jj.- H ^*1 ; (JJ JLau U. oiil £^-1 ^il L*t . la 1J 

,(\r5 ..jijL. 

. J rA Hjj ji jjlJlI (rv) 

. J n j Ji >T oiaj^i jx^ii (rA) 
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jtf Id c If- jp j» 1S ^yJl ,>Lp j)i I Jl $ jj u jlS’ 4il Jp 4 ciLi ^^ol jja 4 <Jjb 11 a j 

. «JLp ^JL <2113 cJiipij 4*JLp J[j jji* : Jl* SjLp JS 1 ^ 4db j> 

*A>-j 3 (J ^ ya^aJl ^.Ipm* JLpj 4 j| 4 ^>-1 JL*. jklXJl ^1 <J jJLj 

^JJl JjP t-iiliS- 4 j5 Jl £J J*- jlJjL» Jp dijij (^JUl C^^^JLU ^^sAiS/l JjJljcJI <1)1 

jl i^s>-jj 2JJ3j 4 4 p- ji 2; 2, 6 jP jkl2Jl ^y\ J IP ^^aiS/l JjJucJl J . ^ j.^llat aJLj 

. ^ j ^Ha » dllapl ^1)1 jl JUll +j>- 2; 30 jjp L p jp 4 2; 7 lULu £ Jl ^p* JJLiu jj^j 

J-voa) bJ^i 4 aJLpj >ld)l ^1 ^yJl J jJaJl Jj-pLaj u jjo V Lit L*jj 

. I $ t » t .p (^JL* Jp jl oULJl a 1 a Jjlp LJlSLal Jp jXcJl ^^p Lla ^LiaVl 
l$Jl J*p jJ ^yJl ^jLJI jL 4—1 ^LJ| ^ja ^j^jr Jaldll jl LkL — j <J JU jl ^u.L«.» > 

4JLa JL£ jl JLJL <jp jl J 4 ^ j^lla* J-p J ciAJL? {jA jJ lip CJ15 

bjk JJ± jl j31 aJp jLS' JLii . LLLaJl djl £- LpjLl* cJlS" ^/Jl gjlllJl aIa ^a 

JjJjo Jl I'j'j i+Maj *~r* <_J aJp jbS* lx Jil Lfji ji* Jl £j>>- OjiL 

<jP jS/1 I jl CJ Jl ( j-w<fcJLU jl LflJ^Jj . Jil ^j-pil 

jJLJ ^p jS/I ^jP ^1 JbcLJ jlj 4 0;-ji 0; 36, 55 UjJJ ojlj Jp U jiai jJLj c _^D 
jjv-pS/I jJLill Jl ^JapSlI jJlill j j£j jl 0; 29, 5 3 jjIj Jp La ^J aS 

.0; 36, 55/0; 29, 5 = 1.26934 : a sAj ZI\ wll 

JiCJl) ^ tJl yisll >yrj > LiJl ^1 ^p^si v4Ji J ^ 

4l^ j jjLwx 6 >i 4-i^aJ 4jiuil viJLLDl c5 ^j JjSlI ciULaJl (\) :((<\ _ r) ^ 

is* ^ J Ji ^Jl Jly Jp JJ Jj JPJ . jil*Jl ^ J^«j Xpl jJl jLSC* O ikiJl jP ejS 1 J>»j 

11a J^J . rj J! ^3 0; 59, 8, 9, 51, 46, 57, 32,3 ^ ^Jl ^ ^Jl 

jl^ ^l>Sll ^ Ujpt 4; 37 6>i ^IpJ 4 J^U-1 cUULUl (t) >T ISCU vllliJl 
4 ^ JJLa^ a^S " jA <J vXJULoJl JjS/1 cillftil j Jt»3 v-. 4 * A i l^- 

OCT J*>JJ Lj\ja U5l^ AB Jail JL> d~>o 4^1*11 al^VL 4 JjSfl dULLJl 
viiUi OT jil jp ^Jp jj L^p ^ Lflp jj^j 

4 ^jdi l5 ^j 4 or) viJUJi 4 iiUJi l .1 .(^l r) ^ jiLUi ^ a 

J jp- LaJ^j 4 Jl jJl aL^b JpH*I cULlII a^j Jb . Uj^j- 2; 30 a jJa3 c.i^p> j 

. (JjS/l jJULaJl a£ jP- 4 4 n *,a 1 4jjLm-p *& jpj ( Jl ^iJl aLa^L (^1) ^j-^IaII alp^^L aj ^ jA 
*Za* ^yiJl jjJl 4 : >p l 4,« .p j^ll jJUj ^jiJl S ^^JtJl vlJliJl cilUl J^-4j 
( i ) £^lj vlJLJj I j-p-1 j . C 4 kill J JP- IjJLmu* 4^jP«j jjJLj l t ils' j 4 LdpV 

dJlS^ ^yJl .til gyl *& j>%j Jl ^ill Jp jjJbj li^iSfl aJLa J p J-aLiJl dJLLtf.lt 

. 4**«f jli AZ+m jC*>< J^J SJLpIj 4pjJU jJUj 


. J r 4^ ji 4 i» (r<\) 





<* _ r) js^ji 

p- d)^^j <^1 i C (J j>- aj y+* A *£ j>+> S ll j>c$ ^L^Jl oJl^J 4>t.rj 

2; 30 JaL ^AJl jS’JlI ^ JiT pbj t 4; 37 - 2; 30 = 2; 7 J LjL, OC jS >1 

^Aj c j.^Uai l^Jp ^ll! c!<a1tI 4^»LJL« U I«1aj « ^jaaJIu Jl*p 

jjjl 4JLdk «J 4 O c-9^L>«j i y£Sj . |tJapS!l JjJLaiILj <pJl 

• LAJiAI jaO jl ^J^ll ^ 11 » mi l jlt/t) ^Lill 

67; 7 / 52; 53 = 1.26914, 

^j| L.A>>A.) § . ^kiAoJI iL^ji CjL*i ^Jl ^4 |JL>- Cj^ 3 ^lll 

l5 Lmi jJI olS' ^1 £*; jl ^ j iJUs>| (5 p4 iLsfli Lfla-lL iLfJU jj S^tf jtLll! 
<p JU-I ^ U.S’ £jUU J j->* (j-Jj 4 J-^l jJl ^LJL* ^pJ! O ikil J p>~ 

.A^JOaJ! *L*Jl 

j^2)l il^il CjI~a _ i^j 

jwsjLj ^ ft *j3 * > ^aaU ^jiiaI I flii ol ((T - V*) j*jj JSLJI) LbLk4 LjIj jlaJ 
jju JLUJI ^ ^ ^ JjVl ^bdl 

4 cj£ jA J y>- Jj-Jj jlUl jSp J ^p- AjjL-I* jt-jl ^ AjjL-JU L* I pi 4 yt J llfl j AJLjb 


>r n 




(^JLIl i cilU jJaJLl aJT $jp?j ^JLp (J> jlill jj^aSlilllj . Jl^ ciLtaj 

^jp L^ ^P olSUhtll 4 l a 3 » L»jb ^j^Cj <1)1 4 jjjJLlJl c^*** 'J^ (jti (J-*^i 

• cH-i ^ 

4 1 • • * -, y * 1 la J 4 L ** - - - 1 >%J1 J±* OJtill 0 jil\ jj& l,- fti ji\ oUV)j!j 

|11p oAa kbj > j*j &L) 4La ^p aLju oli^J J*il oJLp 

i-L— J_J L- cJj (^\T"n ajl* 4 J j-il!) c5 -^s> ^-*J l ^Jdl Jbj^ cUULiJl 

. (1,) f Uol 

jJM ^yJl 4 mA (\) 

4 ( j ^* a iL.j JUp JJllI illlall j>- »Ul 4<JjVl <Jl>«i1 ^s * . > fco k ^Jy 'jjJl jZp 

JjLUjj . ^pS^ULl ali^Ml ^^P Ltf» jp £j^Jl Jl jj ®W^ 4oJbJli-l 411.^1 4 ii jpO 41a>- 

Jly aUL 4 ((^ . r) ^ij J 5 LUI) jujO-I IJL 4 J Uij 4 J^LM ^JUUJI £jt 

SWli UiUl Jstll 4 ULUJI o^J jl Uul tr * yd ^ jisj .B ikUl Jl gj^Jl 
^ Jl Uil^ JJJlil dULUl ^S> its' dj . ^JLkJ! 

. SOA 4jjljJl uitiuyal 4j^\i] 4 jjL*u* SOB 4jjI J l jl tiJDJli 4 |Ka3I 

jl* ^i!l £jVl jli 4 Jl ,jdl cl^L JjIII villill il ^ J.LU sillill jU llj 

4 ililS JL*j ja 1| • B <laiJl Jl jVl JiUj ( j^ j .»». l , la t 4lJb A 4 la 2«ll J[ J^i£ 

AjjL^o 4^ j>»j 4 Jl jlll oljL P jlJDl jA J j>- & j>tl j 4 ~uL> J*LA-1 dJULoJl <1)1 

4,1a 5‘J I Jl ^u>-| B 4 U 4 JI <1)1 <JjQSj • 11a) ^^Jl 4, fl l lal l 4^ j^-l 4 iw.^l 

JLU> j-jjJLlJ| j^J, J^aSfl oUMl Jjb ^111 OC iaJ^JJ Ljl PI JaiLl 4 I 

^1 ^j^Jl 4 cl^LS' j^I ^ 4 la d«ll JU^I Jl Jl 4 mmm11j (J** Jz * JJaj 

JUL 4 4j|JUl Uji'l jA J jj>- jjJLj iS^il iij\£ j>*j 4<1)S/I ^>- L$Jl 

Ui' ULc 4 la. 43 ^ t la «*) ^Jl lJ^LS* ji-l l.4>^j 4Im3 l)1 J| ^ Jl ll3 « 4 j^.». m JlI 4S* J^l 
4 jV OC Joi-I flljt^ V^Lioa PI jaiLl olj£| j-Iju <1)1 44 J-PJ llat 4LJb J_h-4j 

jll jS* iljSnli <1)1 4 4t.^ll oJl A jU^| 4 j . 4 J jlj^ 

.6^1 j^ill JjS/l jj^SUill J-sfl4 Ot <l)j^ 4 cr »j ; uJ]flb 4ijh 

George Saliba, «The First Non - Ptolemaic Astronomy at : Jail t yJl JUpI ^jlil ( t * ) 
the Maraghah School, » /sis, vol. 70, no. 254 (December 1979), pp. 571 - 576, and 
<— >1^ — ^Vll 41 m« Jjdl) yJI j^jJI dUUll pJLp ^4jt? Jbj> 

« JL>» jll C)L*I j3 j5^ ! Ojj^) Y t JLP ^ jJLaJI ^jlj <L>».L^ 4 LJLo ^ J p^JLajj (J^aP 4 4JL^ll 

.0^^* 4^i 


Nrt 



^lalxwj il 4 2IJI>JlI 4 la. So ^jplil (jllJl viiiJLS^ SJbjJj-l 4Lf)1 j 

Sjjy SaU ^ jJl O • . r) ^ij j£ill ^ K SkSJU ^ PI Jail jt oS/l ^ Dl *>1 
oT i ska-Ji j* Jail li* jju ijsUj .(t . r) jsui ^ n sJaiJi ^ Lb- 

c 4?«{ll oJlA 4 jj| SjjjJl (1) viJJJJ 4 >!■»"«■♦ . N >j£*Jiaj J Lp SlJU^il 4 la Si 
^n... la £4 j j 4 lLLUj J^lil tilli 45^1-iil ^UlJl 4 la Si ^A oU 4laSJ 

* jdJ^J iSj $j* Osi J* 



•>L*jl ^Jp Jail*-- d)l 4 If X ,»..,£ I 4 JLJLOj *£ jil ftjjjili 4 ^P ja)I £llal~*! IJL^A j 

4-x-Jall *<^111 JjLl| <1)1 (1 )ji jA-SU 4*3 jlll £j\S ^il ^Jp J <1)1 j ^j^JLlaj 

^lil S jJail 4j^l ^i-£ iijJb i^*P '^aII o\£j • 4~mjL> ^^JJaj 0 LS" 

« o.l.la ) 4JL-A J^P 4lJL*J& y* ^ » jU ^JlJl 4jik>Vlj 4 1 ^jLA> 

<1)1j 4 li>- 4*3 1 j 1^1 Jp Jaib ^jjk j»*llai iLpjl Jl>-L l)L ^jliJl <1)15" ^Jj 4 L*L*JLaI 

4LbJ ^ Jt+Uau If - [^ly<Sj *& ^il oU^I Jp* _ yLjl <3 jUl> J^-L N 

4*xJL>- L*JL>- Vj O.— J 4 t _5-*P j-*Jl ^1 j um> 4 4j«pLjJl (3jJaJl oJufi . iLpjS/1 oJLfJ 
. fi^P ^«(kXiL ^jl yk 4jS/ 4 If- JLalll Vj 4 j^JOai 


\rr 



L * «»»i > «^3 4 1 aJL«ui Jaj jaJI 

* u i « *« 4*^ Sl^L^JLI ^ yi l a tf i 4 > i-Oi (5*^-fl 

• UA^Jlj ^jJjkLKlJl jjjJ (_^j 4 ^>Ll> JLaj 4 Jl^A J j 

Jplia £jL JjkLoJl a^uLJ ^Lt jlS 015 ^ ^ « a 1 la j c)Sf U>-L^ jjJI qj+iju L« IJlaj 
L ^J > jjJI ( j~pA dLJU . jjklil JLpl jJl OjjL Jli 3 IjLa JJL* oL tlUi 

a£*> ( j^aJ j ^Jpj ^ ^Jp 4 L^pOIjI ^iJl A t .^l I ^-Lu jVL 

■ OL^)Im1| ^A ^ mwJ Ijil ^1 

•*. 0^0^ (J* 4 ^lH’J^I 'r i/ 4/^ ^1 

<Jp ilj^O islli of llJ L i <j|j* '. l»jS\ jA J J^>- Ajy^Jk jS> O 15 l5 ^>»Ij il^if 

J^t ^ t* £jP* ^ ► c5 -i J1 Lj Ar*-U- 4 <5 J^l SjlJ » 0 la ;: i flj5 j-4 

*LJ*f <L >«x1j-j ol5 j^-\ Jj Jb0» o jpi^* jj* L*JI j-^S/I 1 JLa J^L>- (1) j_s£jj . 4t . $ ll 

/ n) im 


jjtt ^>11 v (v) 

J 0 . 1 *<f yA ^iill C^LJl ^LmJI Jw^ljtll ^«JlL! ^jA J. >< » . lJfl.| 4 mA 

aJ yA > j jllp 4 jLit jJj . 4»*|ll |»JLp • j5JLJI ciLLUt jJLp ^ a) e-»li5 

A>fj J5Llil 'jJ* KJ j At. { ll oJL* of 4 J.ptfll ciUi {jA 4 . n * /» l l 

4-*5l j£l L A-pliLl oliUfJl ^ jP yfr f t)f Jl»u 4 £il jJl ^ ^ j5 JliJj . JLuj l®-i LfllA-tic* 

oils ji uuv jrutii ciLL- u-ui Uul Su^i 4^ik^ v-jr^Lj uui 

015 LaLJ AL^Jl of £ j> L»JUp ^yA jLJl l^jul L5 lJl iloi-l $JUi U c^- 2 j j . 0 i^“! 
^ L jla 3 JULj 4 LLJl o51 ol5 jJ- ^>- cJ pi ^ oJl5 j^JaJl 

. JL>-lj d)l Ia« ^llxJ (JLJl ^>-1 

of 4 l^J jkJl t l. .< w^ 4 ^.^JLi ^«^ii».ll 8 .( a!La aI^Jl! o| 

Oj^ alp ^UoVLj ^IIaJI j5 jj* ^j-4 e-»l juML ciULi j5 ji N al^JI dJUL> 

j5 j-4 ^JLJ d)f 4 L* aajjJaj l of jjiil . ytj*.± 1 la j 1 ^ 4.i >wt .«»l ^iJl aJMI <Jl>-i| 

cULLaJl j5 jA J-xpl jJl la>».L1 d)fj 4 |1L*JI j5 j-« 1 2 . t> t j JlaLA-I OJULaJl 

JjJoj ofj ^ Oj^j L*jup j*/a 2 j> d)I ^jjJLlJl dJULij J-^lil 
y^AAj itjS jA J jp- a5j>u dJULaJ I iij>o of JjJUp . JLio^lj 

. jJai JP 0»bJl Jj-Udl ^ ^ j-5Ul oli^S-Nl JJaj OJjJI yJb ^ 

aJT aI^JL* L|if ^Jp 4 ^>oJl (JUb ^Jp aJKJLII jj l^Jj 

. \TV ^ t<-iJ jJUtfil 4^^ ^1 : jliil (i >) 


\ri 



bi aJU a 4 ^>-1 . Jail iyb iS* Ovij (J yia ? j j^aS7 jl i*«^J 

aJJA j . Ajj?«»a 4jyb i£ 4>fcjJ #-lj jJl JJj ^L»bf! (J[ 43 4>«I>» 3 y>- J 

<yll ^ yJlj l$Jj L^dl yJl ^y il£»ll 

y jJoJl £,31 JLilj . j-dUl Ijlp l« ya yJl y 4-dl^Jl <£ y- o ^ L^jl^i^I 
jj^JLil <_$ y-S/l 4 -i5 JL^-t y LfjL^j 3 jj 5JbJL>. 4-Jt 4 (JLwJI 1 JLa 
^Jp <>*_>- jtli I jLlaiS/l vJI jie 1 Q.dj <1)1 i ^LL lL^I jJj ,^\TtV 4 JLm4 4jL) 1 (jJJl 
cilij Jjc>- j _ *(. 5 -^ -J J Liu U-fi-pj oLzJJl L^J - ^jUjjL-w* yb 

(*-^d ^ ^1 cT^ J-^ C>rf (^J • *ty\* j*~ o* fl Wili ^ 

i^ i-pUU oLikdl Jp j-kJ ^yjl ^ v^jSJl 4^yil tfUl JJ-I dUS 

. LJLmJI j^Jl <La ^p JUJL 44. la^ <1)1 j 4 yJaJl 
J a~~j iUJl oLUfl! ^jJ > yJ 4ya^> <^JL!l jlaJl tj^j <1)1 <y bl <*-*>*P 

y dlb #-bf . Lf-Jp <1)L* jJl 3ljj»^jj *y ^lall i^-j3y i^jJal* -j yJl 4^jJaJl 

. UbL* 4 JJ jLlLl a l^Jbll c^llS* {jA ^lill w-ilJl y jZs> ^3li-l Jb*aiJl 

^Ja— Jl 4 JU- ^yk 4 -s^L>- <JL>- ^y 4 y»Sf! J j\ ^y 4 Oj la : 11 aJla ^£3 3 jj JLaJ 
ilb- y 4 4j^ialll aJLa 4 pL^p .^^^Aj^Jl ^ia..<x J^oJLl) La>-^/ 0^*pj 4 

((U .r) pjj J5LUI) ^V b ^ J^ 11 <> gkjt 

^ y-Vl a yljJl ^Jai v,4^il LjL-^ U jJoj <l) j£jj J^-IjJI {ja ^y-b U 'LwtfLf L^Ijl^I 
a jjljJl <5 aLs^L ii j,>faJ 4JL>-|JLSl a ^J waJl a yljJl <1)1 ( j^ ylJ . ^jbU aJLiULII 

cJ jjo < Jp N jt (1) yli 4ia4l)l JLi-tl) J 4 (_£ j-^ll <1) ip J— uj 4 iUUJl 

33 jZ 4^5:11 aJLa . ^UlJ! ilaii (^1 4^ ywaJl a yljJl Jay Jpj a yljJl ^iai 

. 4J jja ( v^jj ^ • ijSljJl jJai J jia jJp 

J^*l ( j«j jSlJlll ^yjLa ^jp Up jP 4j1 J1 4 4 p w ll l aJUa jtay JLaj 4 c ^*»^iaJl 

yljJl ^4jJ Li )Uh4 ^y,» ll I ft ^ »4 * | ^1 4 *mmJL 1 * ^ > ipJJ L^ljJai ^ 

ol Alyp-'y iy 15^ jj-iLa iiL^J j j^j <1)1 ^j^aSI dJUS jJj . ^yjjj^JULI 

yjJj dili <1)1 l5 *-i jJaJl yi y J3j . 11a I ii-3 y jJJ>Xj dili JJL» ^ y>l 

L^JLill 4iJfl 4l) LajLL-* yjjdll 4 ^jJLUr 

. (_£ a i^^Jl jJo3 JjJa ^Jp 33y (1)L J*ji\ jjjjb dl)i Jl 2* a * M 4 b J , LUSf! 

yll VSU Mj cyjjJLki oy/;i gyULl J-UUI diiaj o-u illu JL« ^ JLJLj 

J-piJl IJL 4 J U-J ji)L 4 > y (Le Baron Carra de Vaux) y j> Ijl $ d jjUl jJUpt JiJ (IT) 

Faiz Jamil Ragep, «Cosmography :yJ> AjjJS^yi a~Ju J-paU «r y OjJU* US’ <; j^ill ;..^all 
in the Tadhkira of Naar al-Din al-Tusi,» (Unpublished Doctoral Dissertation, Harvard 
University, Department of History of Sciences, 1982), pp. 95 ff. 



Jl>~ y y j*X Jl ju>£ ^jjki Jl5 £)IS^ 

. j £Ui>-Vl y L^lp oLu^I j 



(1) (2) 


® 

(3) 

A 


B 

(U _r) (Jj J5Lil( 

c JL^» jJL *.4.llaj Lajl>-j yJl klUhd iULc cjIS y>- yl j^Jl yJlA jJj 

ju.ui tiLLHi 4 y (or _ r) jsuui) 

v— * j^Ajj t Aiy y JjS/l I JJ- ciilSj c^lUJl J y- AjjL~j* Z£ y*j 

y L$jlp JiiCLjjj ^yJ! JL>- y y> jSll y* jjj J jJI y Lgy 

^1 AmmwJLj . Ua^ j yJl ^ JLaiJI c 

4 <Ly ...U -j 4jj li>jijj»l ^yjJflJl 4 S!SL>Jl! 4 la 3 > 

yiiSfl I^IjLp J^Uu yy <Jp yiii£ yAl^t* ^ y)l y yjJLill jiaS y ji* 

. y/y^-Uau a (_£ JlJl 

l _y! jl> yJ (yjS/l J y- iilli j £ ja jL ma <1)1 jLaj 4y* jUI y* j-jj 

L^» Jl>«J y* jJaJl l a.ju *i> ■yjll* oJLa JLjI y y« yS.tll JLujj . t yljJl <*JLj 4j 1 £• 
y c^Sl j^Jl 4 iy y L^JLpwwj 4 L* <jL*^ yJl 4 UUJl y£Jl a!La Jl^Jal 

. IajU* L>«ii US' ( jJ > yJl 
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i^STS \ A*** Jjil) eJaS j*i) I 4LA (r) 

J o £ < 3 jj 4ily -uUS' <_y O i-iSL* Ijlj 

4 * j*jS\ <!La O^j J Jj}\ J1 ^,<8 1 * J k t 4JL*Jfc i ^ *. a ■/»“ > ^yJl Je>j j -JLU ^Lp 

. 1 laT“ ( j£\ 3 U*jV L <1.^8 44 A«jIS ^la *j <jl JLiuj . 4jJL*^ jJI j^ljJaJl J^-lu i 4,./a“ 

aJjfc ^y L^JLp *LiL^Vl V ^yJl il!AiS/l 3 JLp 3jjo <ly ^ LS’^Aj! 

I 4 IP gzj ^ [+>£ y j iiiikil ibuS/l fiJuk olS' jJ- JUl ^ j^i . <~$Jl 

. iS^iS/l ftJLfJ **> jJI ol5* jil <JL>- JS^ ^y ^la * j jjfcj iS^Jbcdl AjJU^ jJI 

jaaII ol5 y- ( yJ t*JL 0J ^yll d->U^k£-Vl cL>»J J| Ijla jl tu tl y J 

^yJl <_£ j^AaJI d-J^y 3 Lull yi\jL» (JmsAaJI I>l3 ^y t L f kjo j . 4 «jLu^Ij ^ Jl 

. J^\]at bfcUapf ^yJl jJl olS^ j^-l jj^LL* Jl* bbjjJU 

4 JL 4 JI <J j->- O ^yll oL^aljI-pN 1 * 4J jjJl J-P c^y^Jbj jl $ ^xjj 

( jjjj-f-lll uw» 1 yp ^/1 ^ . 1 $a**j Cr* ^ ^ 4y* J J a ; H 

cJj^>- jjJb (_$JL!l JaI^I c 1 JJLa.II 55^ y ^JtJl Jt>«il U*j t IajL*< l*-$Jj j~*\ ^JUUI 


y* jtsL*l\ ^ ^Jjll (lov) (Koprulu) jijyj* iljiaJt i-JjjJl .JLa ^y ^JL^J (iT) 

4^1 ^lU ^Ul ^jJl ^y 4 ^ YAY AJf YV J Jil 1A\ < 1 ^ JjSlI 

.(Yr\ \ 4L- jjdl) 4^jl jr-Jl 


^rv 



<JL< j 4 ^lUJl ja cl y- 4jjL*»Ix jUjt ^ 4 jjL*Ix Lx I jit ^wjatfi L^Jmj jlJUl 6^ jx 

.ilSULI 

ftJlA JL>-t 0} (J jJLi . oUl jipVl oJLa Jp a jJl *Lj1^xJ J| Loj*x viiil JLmj j^jJ 
aj£ jA J y ( j^i j jiLJl £ jA J y 4jjjLJLI JxU-I <S y Jp y>\ j^pV L j^LLl 4^ji jJl 

#jL<| — Hd Ajm^II J a£>o y aijjt Ji <3tS c^JJl dUS y tjlJJl 

Ax|Jl>Oxl <UL£ JJj 4joVl IJL 4 J AjLpj cii L ^Ja> ISJj . A>-jajx® J| Uw?lj 

<3 IS' a>1 (*L ^y* ji l-J l*-k c 4. o lla.ll 4t. ^ ll J y- ^Ul i^pVI Jp ^ jJU 

^JUl 0 jS'jDI ^ jDl <oLS3l jx •■* jjt lS^I JJ-I 

L^JUoxI ^jill diJj 4 LfxlJUoxl ^ill ol>«.Ufa.sAll y>~j . L2 jLx aJI 

oliS^ ^x jll viJJS ^ (^Jl i^JLll 6 ^ jjt <_$ jJI JA-! < 1 )| <J y ll 4^00 4 {S** 

. jiall J>- apLoJ S^Ul 4 jjJJaJ Jp 4 jA AjI^JI 

aJL>- <3t jSJjj ® j£® a>I SliUJil Alia 4 *. > jj^liLl y>\ _jIpV1 y> cSj^ j y^ll cJ y*j 

1 Jl> Jp ^jJl (3J 4 jU-soll li-A y { y jUJl yj JL . O» »j <3t <3jAjj 4 JjJL . <w*-* o 

o^jjt JLi (31S* Jot Jl 4^13 Jj I j .* * L « — ^kxlill Job/ 1 ^IjUoxL |%Ju <3t ^jpI^ipVI 
LilS LLoj c^jl ^.~>DI ^ JLaj V 4 ^ j >- 1 ^^x . L-A a^4^>*>j (jjJl _ LajLx 

oLS J>- LjJUx JLi Ajtj A*,pU- 4 ol^Uiil Jl^-xl Jl^> J^Vl ULa ^IjUoxI a^LSH 

jjJaj ot (_$ jl I^JtJl ^iJaZ-xl cjLS^ ^J>\j U j^Joj V vlUJ^ . ( y> y Ji ^ (OSIj^ll 

4. ft l la Jl CL^JI oLUax j*~iJ <J y ll £jLj pJ . jJaJl AlJh Jp J-s^S/1 UU 

. SUUJlI aL2i ji o*>- jt 

4 ( ^« i PjaU 4 t « ^ l l oils' ytyC^A yi'* > 4 jl*ij| c$t (3 j 3 4 .i ^ ■ * ««*« 2 |*-t 

apLoJI Jjbt y J-split i y*> cHi® ! aJLJI 2jL*JL Joaj a*jlLj 

4 {£j\ ^ ^ww J l ^JL) aL^ dll 4«<j^ ll OtxlS l|it jj x j 4 ^ 4Jtil y ^1 j 1 J.« /8 A 4 ^ J +M cliJ^ 

Jp I^ojLS’j L^lS' jj>- a-j-^ j j-oJl ala dJjhj® : Jj Ux JlsaaJI ciUS ajS/ 

L^i . ^UpjbU Jjilji! J jobU (JjlLlI oVlsCx^l aip jLuJl! a>-jJ1 
jJ-Ij 4o> jw-UIIj o> (jJ-l <3|i . J->v 4iJlS U| y^ Vj 4jjfxJ-l a-aJU 2 - Vi 

. a0) «o^t 


. Ji l\ oj^Jl pij (Koprulu) JjjjS &jL£ (it) 

1 Lf» JL^ ^iJl U .1 fli L y 'Jl' 9 ‘ ^ IJU Oj^X-Vl 4 -L*J|j OjjJl (AuJli jJLsail (Id) 

(41n|J1 u>LS : (^\ T*\*l — 0*111 AO Jjdl) y> yS\ j^jJI jujx dUill |JU ^jU y»Jl 

lx y dULill »L*JU exlU- Aj? <y* >*3l JjAJ vO (AmJ D c ^aJl ^jx \ 1 A LojI ^iajl . IVl^x 
c ^>>” 3 / Jlax . ((AL 4 JI ^JLp i^Uw^I aj La)U>) jolt ol5^ ’j>- cjIaUL ( j JLcu 

■ jx-aJI as^« JLax lx ^x* jxll (^jl Ai ^Jb lx JSLlj j > JI bJla t_Jl£ jjjx cj_j^ 


\fA 



ajjj ji ^ Jipj Ji 015 ti-iil c5jl Ol j* lij 

^ lUJJaJr AJL^Jl Ca jIp! O^/lStiVl Jp S jJJ A>- jlflil JjJLA-I CjIjIi£ 

tils’ ^ iS^^J {j^ j-l®-!! *>■ ^pI (^iJl JaM L^J^t ! ^jOjI j^-aJI aJLp aJ Ls*— 
4jt jJ-j <_£iJlj ^^-Pj-aJl ^ ^t cS*^l J“* j^Vlj 4 l*- 4 (jJl^-i^l Ji" *jt j k>- 

• J-iuil J>* otS 

A*pli- J^ill A~P tlS^V Adit (^JJl AMllI c-^llS i JaxJ * Jju fjj\ J~L 11 {j£S j 

£ ^1 ^M wwJ AS” U^P (jOjImm* <jCS jP- jJ AJl^l Jp A lL ^Jl tip y . Aj 

dJLLJf ^P Lp^P V ^ yyJ U t m ^ll*Jl ^ jA Ajj1mm< aS ^>«j jL j j 

DHK ciUuJl jjh Aj Ls^L>“ _jil ISCb l « o.l.laj JllP vij j»*il j^l ^jlaM 

cOii j^-* C J> ci.^j .j^. £j> jj-C ^>.J d(\r _ r) pjj jijJD 



^JLj AP j-n-jj (JI jjJl dl^Lj jjJb JbjJLj Jkl £jlaU tiliiJl lip Jjc£ o 1 la i 

tiil>» fil^L D ^jV I il j£ t)^ ^li\ ABG ijM j : *k 1 U> JllP Jjlil dJULaJl ap j+* ei n. t J> 
tiJULUl lip A alal> Ja-j_£ Jp t ji-l J«A*0 till* ^ j-?-j t ^jJl t-JaJ ^ j-Ajj . JI ^iJl 
(it { jJ>jAj tiiliS . 'J* J* ^Ua > JUP jf jll jit* jL~> a jJaij iH aj5 ^ ja k jS ^ll £jli«l 

lipj . dl^Vl ^yJCjj JbjJtl £ ^1| ^jl^l tilLa. l l aS’ j >• j>* .jail tllLJl lip 



Lilli j5 jA {jA |JL>- j jt diLtll IJL* 4 a la*, a ^Jp £3 1 jJl £ jijJUll ciili jS ji U 

. ^lllJl £ jA J J>- <JjZ~*A *S j>U il J>^i jlj 4 C p^JLill jijJllJl 

jt jl fjll j! SJbjJLI & 4 JI oJL^I jj 

JjJb J* LaJLj 1 0 ^lUl £ jA <J J>> 4jJL+**A 4& j>*J 4jtSj jJLj JLj JLJL- 1 jJjJLlJl jS ^ jA 

aJoaiIIj . <j ^LLl jS' ^4 c5 * H iiaJaJl J 4j y~±* *& t*H ^3 1 ^ 

^pli-1 J-*LM j £ jA LsAjI ^iJl F 4 la 2 « 11 J a£ j>+j LajjJLj l! H 
aJL* jl cJb ^$3 J . <j jljgill 4>» jdl 45 ill jljJLI jS J>\ ^jULI viliill ^jH ilaiJL 
* Jbj^ Vjt Lf>* ^lil jj jlS* OjJaj 45 jl c li>- -uJlj aS^jJ! 

fijUh CJlC JLi) . jjJ! WJ* ^1 <Jj U-J ijjiaJi oJLa Jp jlj ci ^*4 J 

4JLj* ^ ciiLLll J^>- ^1 (^JJl J jVl Jl5Li)fl Jl>- ^ SJbjJLj 
. 4j ^LLl dJUUll j£ Jl jjl*4 jS^j^ J ^>- ^^Jlj 

^ jl 2 j .sliUll UaJu Jl5Lil Jjbj cjliJl Jl5Li)fl J* f. 4J±+1\ aJLa jl VJ 

^ 4*Jj £>- j ^ {jA j-iUl JbsA^ll ^ 4 1 1* { j0y#>*j ll*Lp 45 jl j-JtJl 

4 jJLj Li (Jp 4 Lsdjl illlA ( j^^i |l 4 j1 j*p . <~Jl> l-jLiSCJI {jA jJLp jLJI J-^aiJl iolfi 

<U1 <J £LUI ^LJl oJlS-T L. UUhj .jLJl JlO>l IJl^J Jlj ^U1 ^ 

\Y*lV . 4 <wm>< ^sl^ll 4 Qj>i ViV 4 **k 4 ^ 4«4J^JL1 1 jaP ^ ^ 

Jli 4 JI dUij . (n) 45 jl^JtJl iLjk oIJilL ^Lil flJlA J _4 jl J jl>- 45 JJI G^JLl 

. <j «wjJal JLtfi 4 o1SL>Jl1 Lit J* ! 4j1p«Jl 11 L-»li5 ujlJj^i ^j-P 4JLJL>- ( j^jJla ^ 

cJ*>Ll?-! LJ15 La Jl?- j 2 *jLsM <5^ j>- jt ^JLJLS' jLij . JjLla V 4jl jjbLLJl j 

4jojJLil jJl-^ 4j ^li 45 JLI 1 j^i^il ^J-^jJl j| . ^ > IJJL1JLS’ (j-J 4j1 cLLt Vj ^j^*jjJLll 

4^-L>«j 45 JU-J jVl p^>«j jl V dJUJJj 4 4^3 1 j 4-^lji jVl { J+> m { j* t . J^i |i 4 — Ju 

viill 43L%p| (( \ i - T) j%-3j jlajl) *^3 4 j 1 jJLoj . 45j! <»« * ^JjJLx2 ^ 

0 ; 52 jlJDl a jiaJ e.iya j t jjj JL» diii jiaJ v.i^i lJ jJa ^Jp _ Tj 0 jiaJ _ ^>-1 
jjJb jt 'jjyjjA , I j *l^j^ U&** J^LLl ciLLtll ^la3 l i«p» l^- C)j£j Alj>-S/lj Uj^* 


Heinrich Suter, i)ie Astronomischen Tafeln des : jiaJl t^SLUJl ^iLJl UL,. J-LlIj L» (il) 
Muhammed Ibn Musa al-Khwarizmi in der Bearbeitung des Maslama Ibn Ahmed al-Madjriti und 
der latein, tJbersetzung des Athelhard von Bath auf grun der vorarbeiten von A. Bjombo und 
R. Besthorn in Kopenhagen... hrsg und Kommentiert von H. Suter (Kobenhavn: A. F. Host 
and Son, 1914), p. 165, no. 404. 

UL- J? 4 ajjJL 31 jJUaI 42*4)1 JjJUdl uliT <L*ljjJl »JLa aLjuipI 45JLII t*l 
ljIIJaJU ^ jJLmJI jjiJbu uls^ ^4 #-jsf J> J iUJju Lij YV iij jJl cVlAl ^iL^I 




. 4**Ai jJUdtil (£V) 



aUVL 4 .1^1 ciiUJI ^ jjJb ^ JU>y\ dJLUII IJU 

jIjlIoj SaLj cij ji * «/ill o*iil lift !*x£a j .^jjJlJI diii < dJL^il 

j y* JLii^Vlj I yj *iau*yk\ ^il y* (JjS/l &U1I £« 

^ 4 yu/x Jl aJjJUu UJ IS Oj^J 4 <JL>- 4 -JLjj 4 j>-\ 4-$->* ^ 

^Ji>S SiL^j IJL* j*n >,a 11 ^jjJLlJl ciUi . ^jjlJl j (JL-Al^'yij 

^Ls^jbU liij 4 JLai^VI j ►Lut 4 oL^jJl *Ljt j^sl j.x*J jjjJull 

. AjJLkJl 



Ot_r> pij j^jJi 


OIS tiUl 4<f \rvo ^ J^il) >LJ| jj! 4^^-JL.jJI dJLUJl L.I 

aJbJb*- l^Lm 4 0*lp ^ j ^3 1 Jl43 4 U-U«j ij ^ « «< 4*4 jiSl jlS' ^jJl j 4 Ou^mJI 

jAju ^ C->IJL^Jl oi-A cJlSj 4 i^JLkJl <1^1 It: 4_ol jJtJl L fJu IfiyX N 

ULjl AJLg^ll _ ftJLfc j-^JJl AJUjb U.S' 4 2 >t la-4 t yL>- Jj _ !jl>- i^jji d)Lw>-Vl 

■ o- 4 -^ a 4 <j?J ^ o'&S.J* 


\i\ 



aA) >uji jj&\ iu* (o 


»-~£l _j^Ul oli_» ^ _j c j^ill iijA ^ ^>1 <£L- ,_jjL!l g+dl OJ 

■ j£\ jll iifjlsLl ijt- jjLlail ^ < StoJI 4«1 »T.ol <J lj^>- jj — ■ 1 zj 

oVt£i)/t dUbJ >-..:-ll ^-Jl l^V >1 ^1 iJS/l J^d ,1 Lgtdt IJLfJ 

yJ>\\ &U> ^ J-^.U-1 jg-b. Irl «>• (UjJl Jp 4 JjSlI i.-j.UI ^ 

• 1^*4 j 1| ^ |m 4 ni l 7 I I 4 ti ml ii (_J l « Q “ « . 1 ji |j4 Ajlifl T rfl 



oJLa <1 1 C4 J 4. * lJLj . j^JLil dJbJL>> ^LJl ^j| ^*j^l Jlij 

:JJUI ‘J'^Vl 4lu> jsP ((^o _ r) (Jj j£Ul >;l) 

Jp gUJlj ,JS> Jjki csJJIj ciili J| A--JL jS >1 jil jll JlJLI dlLiJl _ 

4 ^ l) jlkXJ AAmJ 6 >5 Vi istfj 4 O |iUJl jA 


Victor Roberts, «The Solar and Lunar Theory of Ibn ash-Shatir: A Pre - : j la II ( 1 A) 

Copemican Copemican Model t » Isis, vol. 48, no. 154 (December 1957), pp. 428 - 432, 

. 4 ~{JI 0JL4J fjA J P Jorji ITT _ IT* • Ltf» j-sA>-J 
«*L* >LU1 Cj al J^l ^ Jj_JI S.^ V US JjSlI — Jl (H) 

. IV auil IJL» ( JjVl SjaJLI sju jlsL-I 

\i Y 



4 JL 4 iUJj Ljtt dJULdil 44 I oi* J! i~*jJL 4?2la*4 Jy <1 )j£j (^JLI! Jjlil tilUJl . 
jS jA Leu\ jJ* (^JJl O ^IbJl jA^ liJULill Ijjh j£ jA JjJaoj . fj*** {JXjCj M 

lLULoJI 4 ijaJLa ^Ja2:» dll ill IJLa iil a;* Lai . U j>- uy-** ii * jJaS v-2 > 6 4 JJUil 

I Jp-lj aJLj dJULaJl I if] jAaII «Ja— Jl ^JaJ cjLaij . 1 L (jilaal ^Jp ^JjLoi.1 

“ ~ (••)? . . 

\*jzr Lfr^J 

e jJLp fljp-I old) r2 = 8; 16, 27 0 jJaj c .i ./a i ^JLj ^JLlI dJllil dLL&ll _ 

♦ ^ ^jjjJ^ll S ^S Jslll viJULJl ^y IS jaa ^ \aJU ^j-JLpj I *,..* j ajlSs 

dJULS ^y L5 jA4 { jJ>j1ju r3 = 1; 41, 27 a jJoj v i..a> ^JLj (^JDl £>l jJl dULaJlj «. 

*> v-i */i\ j jj j 11 dJLLoil ^y IS yu» (1 ) j .».a H Lai . jjjJLI dULaJL t jjj jlJI 

. Uy>- 0; 32, 54 ^jL-j 

^ J jjJil ^yJLlI jJai 1 , i «p > <jlSj tCJlill dJULoJl yi IS jjla ^1 jJl dJLLaJl tils’ lij 
J\ jjJL <l*)I oJu J-ic jup aJLJI yylill cUy- 0; 16, 27 J L jL~a g\J\ dJULUl 
1; 25 i*jl jJl 0 ylJdl jJaS v,„ i..^ » j c1#y>- 6; 35 illlill S yLtll jJaS I 

. U 0; 16, 27 j+X 11 jJa* *-i.s<a) <L) iUyj- 

:Ji Id ^ ibliVl cJiA olS' > Ut 

yjld» ip bi £j^Jl jJ e_iJLs£. dld^L ^ILaJI jS" ja J j>- JUll dJULaJl il j>£j . 

dLLJl I»La oSf^ * ^^*11 Oj 3, 10, 38, 27 4 ^jjjJLaaJI as>j+* 

. aiS L fS yi UJ» UU! j^JJl JMjI 

Jly 6 LiiL iJjVl diUKS' ^Ul jsW dLUl! ily^Si . 

J jJaJl jJl yi II 2 p^- J^UJ j c 13; 13, 45, 39, 40 U jJi i 

(J^Ia iSy*«j jJl (Jly fll^L ^ojl)I jijJo jS jA iiyO dJJiJ <>%**'» . ^yJJLiiJl ip j 

.13; 10, 35, 1, 13 iJ>JI ^ Ja-jll >Ul ^ 

yjJill ciUi iSy>- ^ 4^1 ^ 13; 3, 53,46, 18 ^yj ifclldl i5yLl l.t - 

^a JpSlI p~Jl\ ^y ^j^l Jly «l^L ^yj tAj ^LLl J y>- jjJb ^JUl 

SjjS Jy UbljLy (jlS’j l 4_spliL| ^yjjJl iS jP* L2 jL*« yd iS j^l oJLa oJl5*j . yjJLlJl 

. d jil yjJLlJl 

. y Jjdl i^lfS y JjVl y ^LiJl I i> ^1 (0 *) 

. Jj«Jl y JjVl o^jJl y LaI ^Uil «JU (o^) 

•Hi-* Vi «—bP <il J y^i\ ^gj»i,a7 y J^mJI iLji y JjS/l 2»«*-ill y (®T) 

. jLliP U^Sl lif- j4^l (,5*111 vUllj IJbk j^jjull dJLU 

\tr 



c jjjl\ y>- C Jjlil vilUll lalaU Jp jaI ]| l$jua il ^ 4 <ju\ J\ *£ ji - 1 _ 

a>- 24; 22 , 53, 23 cLLuj 4 4Jli jjJlil jS <J j>- ^Jl Jl y aL^L ...» dS jp- ^^a j 

. j\U*jS/l j^JsJl y* ( j^ t J^Jl i*Juu£ UlA U IJLaj 4^jJI (_$* 

JJL*Ij «j L^iSl v ^j-Jdau 4 £*a Jp I ^JLUl ^jJUi^/1 Jp- ^ „/ 4!lJ 1 a.!* jl 
ii^il ois' j>- ^jp lijIs^^i iiUj oj& i*~j 4 jaaLI y & jii ou^i^'yi 

l*J j J^JLll) ^ vUtJl ^ ^Uip-VI aJU ^ jajA\ j j£j LaJLo . Lf* 4*pliLl Iaj51 ja (J j>~ 
&\ JUU US’ jl 4 u JjJL jlil ^JiLlI JaiLl Jp j^l Jl ^ j^£j 4«\o _r) 

|*-A jlil 4. 1a 4 il l ciLUj |IU11 JSJaj jlil p^AImAI JaiM Jp \ 0 (J j£j 4 JjJL (j! >liJl 
JIj-j aU-L> 4 Jjlil viLLaJl i]j_>*JLj L« JlLpj . £jSll ^A a J iJ ^1 v^jj-Jl villi ^a LfSLA 
5 jpUi £• jliSJil < 1 )LLa IjlSU j . ^j^lnil aL£VL ^jjJlJI villi iij>«ij 4^j^Jl 

£y>Cj (5 AJl ^Uil aS j>%j L^JULaj O J Lilli AjPlt Lai . <LpliL| 4iS j>- j j^ill Jbu 

jAj l ftl^L 4jjjdl ( jPwl>- Jl j+jL\\ JaJ^J 4 Jjlil vilUll £S ^>- V.4 a,.i; 

(J j^J LaJUP jjJlll ^-jl JJ 4 ^j«*.A «tJl ^a ^Uup-Vl j^jsJI <Jj-^J LaJllP ^-jSll aI^I 
4 5; 10 jL j^jill JjJLaiI ^i. a » » u L ItiAj . ^*baiL l l ^la ; :wji! I ^ 1 1 

jl J| jJ^LiJl ^jjl JL pj l« 4; 56 jPj) ^L*I>-Vl ^LjI j<» 1 laj aJLpj (^JJI jJLaJl 

. £pjjill A’LjI 7; 40 yajd\ olp ^*JLj 

jJvI J jl jS/l ^a j^Jall iiUl U^Jl aAa jl jA villi ^aS/I 

^jjj 4 JUUm-VIj ^Ul^-VI ^ jUllI jj^i LaJUP Lj_>- 54 ; 50 j Lj^>- 1 , 5 ; 10 ^J->- 

v. L|- jj^ a-l^>-Vl j-Al 4 ^ 52; 0j L^>- 1, 8; 0 

al . a Jl UJL S^U Ljlaj cii>- Jii JUfll oJLa j j£j villJJ . \^y>- 60 JjIII viJULill Jal 

Jl J-jaj jl Jl ^y> jSli y» 4-jjliL jl ^JiD U jlS ^j-uJiaj aJLa ^yii . 

(Pa. j 4 jI^J ^jVl Jp JLpI jll jJLj oLcjjlll a-Lj! j^jaJl J-*«£ L? 4 L^>- 34; 7 

Jp 4 0jd ^jlll ^jA A>bJjJl aAa jl . JLp jU UJU <illi j . jLil^Vlj jUl5f-Vl a-Lul 

Ai-j^Jl ^Ull ^JL>bP*l AjS/ 4 jj^LiJl ^1 AJL^- ytj^yyjZ ^UiaI 4^L>-jVl 

jlS ^jJl ^tLiJl ^1 c-jLS ^ ^Ip Ia jSi .^a U-j vDe Revolutionibus <A£ ^ 

. ^ 4 JL 4 JI J ^ij ii jjvil y>- i-ijjvj 

UUJI C^l^ll 5^-2. 

4 ((r . r) JSUll) liL l^Lpj aU jJl 40^1^1^501 ^jUAaj dip jj 
JU-i^/l ULa j Li 4 jlpati^Lj . jmmAI (Jjbca JU-i| jAj 4U»Ul ljl>*lj MUj^l 


> J r Zjj)\ vj^i j 6 yJ\ iir 4 >ui ^1 (or) 


Mi 




tjS jaj j*j V j j£- <J y>- i£jp*j ll j>*Zj illia <l>t 'j&jjb U Xp Ls jl* J 

Jls j , ^iil L5* La>- LanJ^ cIHaII l* b| IaJ^ I«1aj . l^l 

^JlI Jjbc* I <1)1 Lfllta^ljj I jJjl>- oliJ* aJLP o yJl iULaJl *LAp ^jlil 

jmaUk 4h a i/J > ^jJl lJUb 

\ % V • 2b* jJjdl) X~s> ( \ ) 

(J j! <1)15^ 4 4 j b— » J L*1 j 4(jl>*j^l-l ^ L)1 <l)Vl ** J ** 

<JjL tut y L o.l la » Ai*A lf-3 <J jl>- All** j U v_il>- v_3j— L a 

Jj 4 jL - £t^-jS/l - ^jP-Jb jlS’ Lm) ^1 d)t LjLb aJL* jJl vill> ^ ^...,..l l 

<1)1 41* L^- jj 4j oJL^JLj <1)1 ^jL <l)lS* 4l^J J 4<JI^J<^/1 <iUi ^y>- (J,} In42jI 

v_i jJaJl J 4jji«— Jl . 4.- 4 1) »illi (Jl jjp’ i^JlLJl vi-^- 

• ^ JjLJlI oJlA A3 jKA C jLo L* (jt « ^li 4*ys £*S> 

ji^U *ll J-bw» aLi 0*1 - p-*J J^--^ <_** 

<J JLn^o viLLu ( jX j-*JJaj AJL.A> ^ villi <JjLl — j <1)1 AipUa— «L <1)1 JjJaj <1>1£ a)I Ll>- 
H j j j jdl iU * Ja J! br — la.4. 1 4 Ixxj La ^Jioll — Amjli ^**<>11 

e a jJa j v 4 «^a ) ^jjJIj <ilb ^J-P <l)Vl aj-«b^Jkl B 4,1 a 2* . H vilLtil 

Ljil 4t. ^ ll aJLfJ 4*rn-j >\ ^Jl oil— ji“l . Q*J t A 1 ^ ! *^-* p J* J^~ 

1^>>.4) H il \ j>Cj LOj v H aIoJLJ) J Aj> j.!.,.. 4 a£ jl B jjj JLill vilLaJ J 
. 4-^ j jjall Ajj-1— il A^ j-i*l ol; 1 la 2a ^ dUJb cT J y>- LsOjI AjjI — a *£ j>%j 

aS' il j>Cj 4 H aj5 ^5 JJl V^jjUl ^»jjdl ciili ULa>- li| iciUi 

villi jS jA B 4.1a, 4 ill jJLj UJLp 4 ^j-^lail aliVL ^^J j 4 ^ 1 la » JLlP J^lil vilLlll 

£-A (J-Alj l* I i_Aj . D ^.11 <J JUc« J Ajji— * aS'^j il j >% ^ j^Jl jJjJb 

viiu vb aaiJi jji 43 i—i 1 jsz { ji Sf^ iiii j* ol ^ *\s 
Lft J** iu Vj 4iU»jSl! Ai^lj Ua»I Q <la4j JL^I jJl 4 v— ^ ^^ll ^»jJb 

George Saliba, «Arabic Astronomy and :^_i ^ jil UL^J a-1 ^L.J. 4—1 ja JL->-j_j (d£) 

Copernicus, » Zeitschrift fur Geschichte der Arabisch - Islamischen Wissenschaften, Bd. 1 (1984), 
pp. 73 - 87, 

. Jiiil (I* {j* 4^1a».4J Aj>>1* p ...all UL* ^Lilj 
George Saliba, «Ibn SIna and Abu ‘Ubayd al-Juzjani: The Problem of the : j_la_I1 ( 00 ) 
Ptolemaic Equant,» Journal for the History of Arabic Science, vol. 4, no. 2 (Fall 1980), pp. 376 - 403. 

. VA* ^ V 4.«ii jJUoil !^lii1 (fi*l) 



JA S T iUl aisll ^ iijl ji\ I^LUI jii LjUl oLLJ-U . *J 

Lfl dUij t oJj>- Jp ^ 4ILp ^ <u.,Jl pL*jS/ I j \jJA j4 1 

• t)t (Jl »Lju .j-j.-'^ 1 : ,jJl iLojS/ 1 



Oi _ r) pij jslui 

u^ji* Ha* c)l^i j..la.D <Lli OJ15* jJ (_jL>-j ajl> jJp jj 

4 J.U-1 dJUUll 4_^>l jrjlil tiUiJI jp l^S, Jrii jJLJ vSf ciUij . UL; 

(_£jJ |JL>- 43Jj*j» Coils' aJ^ImII aJL* . ^ jilj jij J lj till) ^\ JLa> jS j *. 11 fjj \1 xa «JJLLaj 
^jA \ j £+fr ol^Jl aJLoII {jA cJ^Vl l l (, cil ^ 

J-s^Jl Jj t 4JL)\JLJ1 *Ml JA dJLJl jlaJJl ^ \+aJScl*a\ JJ Uuj dlS'j .^ku^JLI 

Ia«£ 4 f’jil ..L&Iwj <!)1 i^lJuJl JjaJ . ^ ^1— l jaJU a 4 <*jI jJI aJUII {jA ^aLJl 

£jliM dJLLaJl (JlJb^j 4 cJjl*-aJ 4 jlLaiLI 4jJLm^ jJI ^LlLmJ 4ji 4(jb*-jj£M 

.^ijjdl cULLL jS'JlI 

al*jf JL>-I j (31 ^ Jaili 4lJb ,aL£| ^ j 4 J>- 0 j* cJlj U ISI <Jl£iiU 

Neugebauer, «The Equivalence of Eccentric and Epicyclic Motion According to : JH>\ (ov) 
Apollonius, » pp. 5-21. 


un 



Cj\S j>- {j* (!) j&J 4 il J^ap b Jpj 4 .ai* J*U-1 s-JULUl 

. If- 4v*liM l*jS1 J j>- jjJu J^iSl 

<dA> ^si^l ^f^il ±>$A (T) 

j « w - n jscui) b aL2Ji jsj aJj> ^ ^ yJi uTj ur asmi 

tiUi <jt UIp 4 ^So>t 1SJ If** JjUazJ jl tZ &£ ja ^U a: . «U jJi »—» jafcJ u^rjj^ a~* 
Jp 4^ j*- J jCj ^yJlj c LaU^S ^yJl aJjU* |*l J j>«i^L ^zj Ji 

. yS JJI y* ciLLi J-p 6 y+-& j-dj^ <^-Li J-* ^j->- Jl >^1 {rjL>- 



^5Jb i 4 jS| 4(jl^j^^l 4 mA ^^L,pl 0 <Jjl>- -Xi ^y0 j*i\ jt SjJj-PlUj V l*i>j 

JsP y 4l£J j . ^ italic* S j-£L* Ait -li Jj 4j^)ll Jp 

dJLU JJ TD = BH aJI* 15C ^11 £j jj>~ jlJJa» JJfcb jl a-1p jl aj jJLp S Jl 

aJ . -taJb cilta 1 i«/aj jjh ^JUl K.D — NB jlJLi* Jib <!)1 Jj 4 <_£ jJlill ^jjJlljl 

^±Jl)l Jb ^4 i^gjiJl v^JULUl |Jta ^jlJ IjJijl lAiibJll uJjjil 1 JL* Jl*pl Jp (oA) 

Saliba, «Thc First Non - Ptolemaic j t 4 .l--. 4 -Jl : (^\ Til - _* 1 *\ i ii— jjJLl) ,^-Pj-aJ I 

Astronomy at the Maraghah School, » pp. 571 - 576. 


uv 



dJUi ^Jp d j*}\ 4JL* ^ dJULtfit {jA ^IklJll jJLi s^j jlfl-Jj dJUS 

dJULaJt <o ^jJl jJLaJ! { jmJCjj ol^Vl d)I BOH jjjJlil 

dJUUaJl <5 id >1 d jil ( v r *i • * jU j-*J! aLlJ) ^jJl 4 K yS JlI jS 4 JbjJU 

jL*b* djJL£ iN ^il j ; w ./oJl ^jjJull dUi *£ j^J j £ jU (£* 4JUJli-l JubLA-1 

yjb ,jjA\ » j llp dll rf 1 Ijl>- ^sJI O U^4« II 4 ».«.* ^ 

^UIp * Lfi cf^ jUl dldd! JLaj 4 ^>-L jf <4 j jlaJl oJLa JJ j . EZH 

. JJoj ILa ljJjl>- ^Jlll dJLLaJl 

^LjjJl jUlI <1)1 jl 4 ^JLI Jjl«-« ^dlj (Jp 4 ^^-2 j^Jl ( Jp jl5*j 

<1)1 aJLp <1)1£j . D (Jjlic* 4 la 2» (J j>- 4$ jp**j Aj \ Sj j $ lflj O 4 la.,2.1.1,.1 

dLLaJl <£ o <l)t - i-2 j j-ill Ja j jdJl J d k ) jLi-j NKj OD ^l^Jail-l d)t 
. OhjI y+ Lib - c jA\ J 4 U-I dJLUll d > UL£lj Ijjtf SyL* i 

Id oIp 4 jJL^ C a^Jsj Jdd Jp aLil ^^2 jjJl £*2 j c iJJLgJl dUS J-sAj 

(1)1 xS 4SJj>-1j ^ cI^ljjL-^ Up Ja>- Ji* dU !<Jj 

juJJl (jcJL>-l jJl L«lj 4 4>-jliJ-l £A ila-ljJl UJ 4 Jail-1 £• d»JL^ Uj^Jl ijwjl j 
bjl j-* jjdj <uli 4 n ^ 2t »*« 4 Ja2o jjg p-J 4 t l^I^LjL4 4ftJL>-lj 4-^>- ^3 

. (t,) «4Jp UU ^JJI idu 

Oj£- i GD Jajl-I 0^ uiri tjjJI { j-P jj«Jl ,j-* i ( \ A _ V) jjij 





BD j AG <l)UaiM IfJ oVlil gr*? AB 1 ) 

l ** - il ^ l^j Ljj^j (jb jJl ^ ^ AG = BD L» v^ ^ • A.B Jti^l ^ l » * y> ^ 

DBA OldWjdl Jbjljll cJtf jl c^Uu GAB iL^UlIj DBE ^jlil Objljll 

Ills’ Jilk? Jl ^ AG k^JLl cSjl^l! DZ kM d>Sl dUSj GABj 

& JjVi uuu ^ rr ji tv fij ^ JisLiSfi f u^i l*Jp au^Ji ^ i^iu 

. ^JLl5)l J^l 

iNK kUl Lj!^ Lib j^s; (O <\ - r) jjj JSLUI) OD kU d)l <jw d)t 


A 



^ 1jl>- c-^I ji5MI Jl (, 5 ^ 3 ^ Lc c c_^S ^£ 1 ! jijJtf dAU I 3 S < 1 ) j^iJ O 4 la foil A>«! 

4jJL£ (^JJl jL-il jl ^li ISjJL* LS ^ jJl <1 )ISj . JajjdJl 

1 E £jS/l ^1 ^ j**lla> JllP J»li-I dlLiJl Jp ULc J.lao V O ilaiJl 

^1 - jjjJllJl jS jA L»Ij® \ jl,%«^all lJUb ^ 4 JIS Lj .1 $ .t.7 mi d)t Li jJL£j . aJ Jiliil 
s jJIjlIi <j! ju jua _ [(\<\ - r) ^Jj jSwJi ^ o] sj^iii jl,uli %k£ 

dJbb Jp Oj^i ^jjJuJI jSj^* ot J>-1 (ja j*a * Jl Lf jp a la 2: ll ^ <-->^1 Ia^S" ^ <^1 

cr* Wdj^ ^ J 4 Icylj j «^;ll {j* oL*j! ^ lap! ^^ip! - d^ja.h>«ll <u Jbu ^ s ^ jIjJI 

4j1j c l $ la.>*l jjjJUll jZjA < 1)1 q* j^llat ^Ja dAJJUi clJb** Ajjj^ ^ ljla«< 



ijP J^U-1 dLUl J C. » ^jp gAJl jL-11 yi\ u.**-** <1)1 ^ MJbj 

1 jt 4 Aj jZ>Aj 4 ItA^ 1 jgKt/9 A it J L ^ I ^1 ^ ^jJl jaaILu 4*^A 

<iSl ^j-^JLLu jJJIp <Jp <iUS < j — ^p <1)1* jj <1)1 j 4 j> UtJjl 

(Maestlin) ^-p Ji j . J*U-I ^ilUJ! a ^Sb Jp ^ jL-il <1)1 U**- |^> ^ <^JJ1 j> 

jLS aJL^Jtl! jjj£ 4JLjfc oUDb 4 Ja.fl.Jl a JLA laJLLP j jjcJL.ll IJL* < *jp 

b^Sb < j-J jLJlI <1)1 (V,4) (j\-j jij^ <l)Sl* ! <l)j ji 4 j^1j (J! j>- ^a* JUj (Kepler) 

^-fll ^ y b . . . j^Jl jL-^4 <1)1 o M j:*^> <jlj • • • bUr 

L^pLp a^Jla}\ 4-s^L>> 5Jl>- 1 jjb j-j jlS ^Ll^L» <1)1 L«Aj1 <1)1 

/ nr ^lp L^j <1)1 <l)j$ l &*j»j 

jp j~~» (Jt£U j» : JbJl j>^Jl Jp (V, 4) 4.,^flll oJLa ( jJu ^ Ul 

4jj la 1 1 Ul J 4 j*1j a ^5b n iDjj 4*^ aJLgJ Ow Li 4 jl Lmaj! 

/ ^a j5ljJl JP j^aJj V Ll>fcw* Uo^- Jj 4 Jlflll 

4 ^ ywJ Lj»» ||Jj ^jlll oJbjJ^l 4-flj ^lfl l l oJLy ^Ll ^ PyJl jl 1*^4 

cfJLb Jp LJLj <l)t L J o «■>!.*-«< LjiS/ 4 j^»,..j JJ jllp JJ ^>- 

i-fl-pjj 1 ft ^ 1 C.^>w fti ^ L5 4 jmJlI (J JLaj* <J llafl?^ <l)lj 4 JpI^-I ijM j*+ \ )eu 

4 If- i-^UM L* j51 jA J jjJJ oLS' j>m£ ^ S^jljJl olS* 

4i*4 jj< 4I^Ul IJL^ |» ^ fl<> ^1 a j>UaJl C^li 4) blll Ll>CI 

oLlj-jJl V jl j->wL» <1)1 4 ULftJl C r ^S’l j-^JU ^ J-^J J-JJ-S’ 4JLjJk J j-*-Jl 

4lurf (J jdl) t£jl Ijj-lll ^jjJl <wJai J£ 4 U^Lj aJUpUII flJLajJl a jlAll J^- 4 I^jJL^w^I 


. TYf - YYY ^ 44-u; jJL*il : ^bitClO 
Noel M. Swerdlow, «The : >Jl i^Uit ^ jJLpS/ 1 JbJL^ J^s-t ^ (n\) 

Derivation and First Draft of Copernicus's Planetary Theory: A Translation of the 
Commentariolus with Commentary ,» Proceedings of the American Philosophical Society, vol. 117, 
no. 6 (December 1973), pp. 423 - 512 and especially p. 469. 

Anthony Grafton, «Michael Maestlin’s Account of Copemican Planetary : j Ik , ll (1Y) 
Theory ,» Proceedings of the American Philosophical Society, vol. 117, no. 6 (December 1973), 
pp. 523 - 550 and especially p. 526. 

. eYA i4»»ii jJUall : Jiu\ (*\Y*) 
Copernicus, De Revolutionibus, translated by Charles Glenn Wallis (Chicago, : j Ja Jl ('ll) 

111.: [n. pb.], 1952), p. 743. 



fc- Jjdi) >lji ({\rtv/\rt-\ l*. Jjdi) Ajujt Ji j-u.j (f\ru 

.(^rvo 

j ^ Omi^I , ^ 4t>llu * * ■ *^ / c il jmmJI 1^1 ■ d i ^i!l 4 m^JI ot J Lo-< lw ■ i J 

IjL^A^j . Ou^JtJI jJUA lJJJ ftJUJJtll -UL^Jl La^jl ^A C - ♦ Ifj 

4jL^Jl ^ |*‘ * • 71 1 L< iJ I LmJl t (ju^ L ^Jl JI a < ■ »» a J L> 4 L>Lc AajLS’ 

4 4 J jjju jlS^ ^^L-Sfl (^I^LnJI jjjl JI AmmmJL L^l . 4 a<»L 1 iJ I 

ja Uil L* ^ 4il» 4^ Utijl ^1 *l<JI ^ J*j U£j ./I >1 irjUM J^bll 
■ i£ j~* ^ < >* « ££ j j^l J l*5bLit j£lj* ^ ^Wrl 

v^ijsai >liji y\ 4la (r) 

I jJaj ciUSj . J>*j j^3 ^tLlJl ^1 Al»$ l JaI^JI ^waJaJl L fOll\ Ji > Jj~** 

. ^ jjj5^ JL^pL aJU^>Jl1 j 4 jJoLlJl ^j! La ^£i>I ^iJI A £ .« f ll aJCjLJI A-^bLl 

|l (jJLJ ! j cjjJa^Jl oJLa twJLS’ A-i L Jt > il* ^l* ^JDl J j~JI iji-fi calls’ 1 j^-L* ^pfljJlj 

Jj^ AJLaA ^WLjwJl ^jjl A«t3 V»4 i^8| ^tlil dl 1^ ^ i J l l»iA LJtll^ • XRJ 

^1 2L.UJI cAftUJtt . l*i* JS3 UJLLI *l~Sf! s ^jJl j £>>1 j ^jSJJLI v^l 

. (T * - T) ^5j J^-lJl I j >4a*>*lj LLJl c r 5'l l^^il olljb |*-*j 

: JLJI y > JI Jp c > LUI J^JI Ailr v fc$ <y 4 ^JLp jUI V UI Lu 

clJULL JSjT ciJLU Jl^-j il^Lil . ^>waJl a^-^JI Jp Jp-j ala ^ii 

- r) pij J^LUI ^ C^JL- ^ ^>j] A^Jai Jpj u/y J^ 4 A>Ja^ <y 4 £ J-r Jl 

.[Ja~~li) (Y * 

JUll JP JiU [<T * -r) ^ij J£jD! ^ QH >ai Jl^] C)U dLU 

^1 ^Jl 1^|JL>-1 ^4 amj 4 J^lLLiu tjcJaij Jp aJ ^tLL» 4 L.iya»j jU^>- ajIjl2a 4 LuU ^4 

. uJjJl fj j?*Sl\j 

Jp >$s C(Y • .r) J£JJI ^ H jJJLI ois ijfljJL Jir] 4lJU 4iJUi 

jAj] Jjlll jJaS 4 . 4.481 Lj. ^1 f-l^bflj Ajd 6 jJoJ 4 4„,<alj 4 Jill! 

‘ .J.bLl^^ij J [(y • - r) ^ j£ui ^ r 

George Sallba, «The Original Source of Qutb al-Din al-Shiraa’s Planetary : J _Ja_:l (le) 
Model, » Journal for the History of Arabic Science, vol. 3, no. 1 (Spring 1979), pp. 3 - 18. 



A 



^ N j £ Jl oil JL<] J»lA-l Ja*^ J* *jS y* ^ j 1*-^ y^j 

. jjjdl Lf ^ t jj i*j>- 1; 42, 30 6 jla* ujUajj c [( Y • _ Y) ^ Jj 

Jill]! ^ O jSjl oil a ^SljJL Jif ] ^Jlil Ja*^ Jp J* cr^^" {•-* >^dJ 

j-*p jjb j] jjjJiiJl lILU ^ a, «* uj 4*lj^-Sfl dJLLj 6; 30 t jlu «> a »/* \j 4 [( Y Y - Y) j 

. C(Y • - Y) pJj JS^JI > fw 

♦ «jijaill iiloL. Jp ik5il f jV J*-j ^ 

(jliLla^j (jcUl (jcjllll ^ ilia AlJtll ^Lub^i Ui J 4 (1)1 (1)S/ 1 ^]a“ >M,t 

I LU3I s^ljkll Ails’ Jp 

JUlp jS J l j->- 4 *^2.1 LjL-w* e <1 )jSo ^>.*.>- 4 NO = e/2 j 4 HN = 3 e/2 

jil _^l ^ JiU; HN = 5^= 5; 7, 30 of ^ ^ 

L*Lc iHN + NO = 2e = 6; 50 ut dUi jj- gjL^, j i3NO = 3. (1; 42, 30) 

)«Y 



. 3; 25 y* ^JJl j* -Up £ JlI £jy- 

ji^uii Lw i(Y * . r) jscjlJi ^ a^sLi ibuSii ois> 0UU1 ut 

: JUl j*Jl Jp 4 >LUI j,1 IfJt ^11 

jjp ybj y aI^L ^ yll a^* ji 0 ; 0 , 09 , 52 ap^— j <JjSfl «^iLJl ilyvij 

.(y * -r) jslui jp c-l. 


4 jJl aI^L ^yJl l5^ ^*5" 0> 2, 0, 26, 17 ap^-mj jliJl cii l . al l il 

. QH jk ill ^Jl^j Ji£ 

Jly fJ Jl y hr J* 0; 2, 0, 26, 17 ap^ il y** CJU! dJLUJlj 

. HN j]aaJ| L AsOli JlT jjh J 

ap j — m uU..^ y* j c ^ jJl ,y i> ji 0; 4, 0, 52, 34 apj— j ±}jp%Sj £»l jJl vlilaJlj 

. NO jJaill Jif ybj i Jl lyJl aU£L 4 (jl£)t JJLUJl 

c Jl yJl aUI fJ JI y o-y 0; 57, 7, 43, 34, 22 ap^ l5 ycy ^IsU cfJLUJl Ut 

• k* 

L* ol c^LiUl LlxJi c_-51 yxJl Jp Lkjl jJaJJ yJl oli%Jl aJl* y* 4 u&i 

dJLUJl tfy>- 4 H jSJ II cL»I 3 syloJl ^1 4 J-LU dUUJL >LiJl yl a : «.w 

y U-i (l)t LLkP yju IJuaj .^^UlI aLs£VIj j£Jj 4 QH jJaill 4 , JlJll 4^5111 
ijm jJ jJyl aJ^L*-^ ^Ijl^LwhL dlJSj 4 k,y>ill J! jS ^11 ^ja JJLj QK jS jll jp- 

vyliS’ jA AlJltJ! aJUII jA <-iJl£J! JlhaaJI y lla< l^Jbki^l yJlj 4 LLL- Sj^SjUlI 

^5* a*as\j^a aLa Jp 4^AJ4j J ^ ^kLlJl ^UaILu<l JjU 1-A^p^ . ^JsumPkII 

• W-s jj-** Q« >ai 01 3J, 4 \j&~ 


Aiy EZ J-aU-I dlUlLj Jaii5>Jj 4 ^11 gyy- ^yU! jp 

aUL £j>%1j iN 13 4 j* n .,<a \\ ^jjJuJI lLLU <1)1 >UJI JjI ( j/> j^Aj 4 ^ j^oJLkj 

. 2 x J ojL^. HNO a^IjJI 0 ^- 4 t~>*j 4 H ^11 J^Lkl dLUJl IS ^ 

4IUJD . J^jjl j^aj JujLmJL* QHj NIC OUaii-l OjSj 4QK J jl jL-< NH < 1)1 Ljj 
. KNO AijI^U 4 jjL-4 U jj-U x J ajjL-^ KNH ajjI^JI O^i 


131 Ail (( \ A _ T) pij J5LUI) 4.UII a^saSII ^y LlL. cJl Ji ^pyJl jSO, 



JaU ^ jjCjjlj oUaiLl Jiw c NOj DK jtiaJJ-l <1)15 

O 4 la .All I ; ./»,7 j cKN J Ljl yA jJa Juaj ^iJl OD Jail-1 j[i tKN 

. AlJb ^ JytU-1 lLULoJI ^Jp (Z <kiJl ^4 |JL>- 4 -j y 

aJLL-J! Jl cJ15 cjJLj l> ^Jp 4 ^rj* JaLiJl ^il <1)1* Ijl^aj 

<^J QK. j5jil £rJ ^J .au.1 4J^l*4 Vjl ^ji>*lJ JLo* . aJ U^tt JLi 

yA L j Jl N AlaJajJl eJL>«J ja Jl Lfclp J-sAP- c5 lll A^lJl c HN Ja^>til 

<1)15 1SI U-J <1)S/ A>-l»«J L~Jj . jjJl L yi\ 4..^atfll fJ^LAj O 4 la 3 ■ U 
<1)15 J i <3jJU <1)15 AjJ ^yj> yj <JjJL 4 j Si i { j^P j-*Jl <jL*-ptj S yJt[*A ASjJU* ^Jp> jJaldil 

\j5! >1 brj\±-\ ibliVli AtLb-l Jp a,JL 

djj 1 <j ^ jlp dUUll l*^>" dJULft (5 ^Jm aJI^JI a>wu J 1 j 

aJUp o ^ lp! ^^iJl oUaJLiJl ^ aIL^j 1 4. ftl.u.* iiJb ^jSll j5 Jl Uil j -4 aJL-j* 

Ja ^JaiL-L A4 j^j Jl! JolJtJl ^>1 Im* O^UJl (Y \ - Y*) pj J JiCdU . ^ j~«JJaj 



<l)Lkii-l J^dJl JJ cjL-pt Jii j . aJLpI jlil Jt9 jJai-1 ois ^ j-.,* 1 la > a!L> ^j-uj A-w la4lll 
ajLmII ^ ^ />*“ ^ Iju_p tiJJL jl5 j . { jyfi j-*Jl Ai^f j-5jllU DO j KN <1)1 * la 2?ll 

<1^H ^ t jlllllit jllki; U-jil Jaii o y)t viUSj tZj 0 ^ la 2 > 

l |» lapSll y£i I c^Jll AUA Lf 0J . AjJUPjJI jyjlllll ^ A>*d Ajt* lo ^jjilll 



. \*yr 60 >i!l jjJ ISJ L* 0.005 jlJLi- OZ Jail w £)L; jp 


jij^ J (O 

l ij* j£*> j ^ ^.il a (YY - V) pJ j JiwJl ^ LajU> jlaJ 
Z)e j Commentariolus ^ jjj£ yliS' ^ ►U>- L* J-p # j^S/l ajl^JI ^ j ^ 

0 .*« .t.ll ^ iljLUi! ^ jj j5 ^ JUilVl J. : .f j . Revolutionibus (V,4) 

o ^i! j i jJ>j)I\ jS Jk iJLLlail jJoLtJl ^j| aJLaj c oJaJLdl J* j-kiL Lla o j-b- jllj 

oli^LuJl LlJLjIj jJaLlJl ^jjl O ^ S ^.la «o»jJl Ll*jl JJSli 4 <JL^»I jjdl Ja ^JaikL 


A 



Swerdlow, «The Derivation and First Draft of Copernicus’s Planetary Theory: : jJiJl (11) 
A Translation of the Commentariolus with Commentary, » p. 469. 

.IaJLmj Uj idl t aJ jJUdii : ^lajl (IV) 


jj-jl 4 ^-*a LSO: S jJl Ljl_» ISli . L$JL>- iS cjuLS" 

<l)t e_i jjlj Lj£ llj . jj y$ LaLL-j ^yJl ajl_$J! (Jl c La^LmjI tjJ?L£Jl 

jia^i\ t*J j+oj iP <—S £3 ^II ijJtj Jl OlliL^Jl <l)t (wO^P *>\i c JlJbJ 

• 0* U"* '* 1 " ^ J S u* 

u br jA 1 CJ Vi ob-^Ji (rr . r) fij jiCiJi jo Lwj jiJ *(, alt u«J L .is-,, 

ULJUp-j ( ^ j£Lj jjjS j jJ^LlJl ^jjlj jjJlj ^ j-wfcJLlflj CjLiL-A ^yhj c La J_p 
c^L^xSf jL>-j^JL| 4 t « a LJL^t JLaJ ♦ ( jx^o.l la> iLjh ^3 Ju*li-I ilLLaJl J-p <i>Uai* 

(jl » ( f V? )aJ 1 <1^A \ « >»j Lo. pV ^AJ^uJl j*L^J ; ^ )l ^< wmJ| L1a 3 ^ijaiS'j . 4^*Jb 

v_^ j^JJ ^ 3 ^11 ^JCkj Lf<c^ I^aS/ »^L«j La\: : Li ^1 ^yJl oLl^JI 

. ^jk^o iilfl» A. i *A ^3 Ojl jJl C^UajLi]I 0 ^ <Jj3 P 



(J^rjj^-I O^* JJ ^^j.^Uatj jjJl jjjO 4-3-fjllJl ^%Jl (1) jl j 

jjJI ju Jp jJ »Ltal*i ^>-LJI Obi) UajI (1) jJnj JL3 . JjSlI 




4^>x*w<Jl OtaLft 43 ^ULJI ^1 L*1 • ^ij«».llt) > Lp ^1 Jbu 

aula ^J-p Jl*^>bJ Jl AiL^Mlj 4 L$J| ^jill 

OjJL (1)15" aJIj t ^j-s^ ^*JI <JL*-pL Ai jjc* ^J-p cits’ jJ^LiJl w' <1)1 Ll»Ij JLaJ . Aj <W>ljL| 
a j j j-vaj jA-JLj ^l lili $ 4> (1)1 ^ !?“««■*> diijJ . A2La ^ jSl ^il A^jUM iJMiVl AiiUl^-M 

b\s jU tJ A\ iJu jSf «y r . r) pij jsLsJi) nkj od ^ji^- jp ou ^i oisi 
{ ciU J^j . (O A . r) ^ij JSCjlJD ^yJl l*SL- ^1 JL.UI wO)l ^ pjt ai 

^3 ,>* * a j bJLf AJLA^j (jl ljL>- IjT 4 (_£jl I j-* ^-P j{J^ 

.° U) JLS’ Ji i^UUI cJLj 


c dJULsJl p-LoJlp a^JLL^j ^ jjj£ ( j^j Sj-J^LlI aJM-*JI aJL-*^ L<J 

jl AjLjJaj Lj- <iLJl |*Ju . aJLLca aJL^» cJlj L*j 4 jiLlJl ^1 ALu ^^ap-S/Lj 

^jill AistSlI al_$JI d)l ^c-s^l jJl ^ AiSdJ j . a-JLs^[ ujjx-j ^LiJI jl*_j Ml <_$ _^L 
j j-JlJ .1 *LaJL*J| I 4 JI j-> I SJjJ_*Jl gjlnll LJ^jU oJLS jJ^LiJ! ^1 

C-_C ^iJl ct-»L>*-}bLJ <JL*^LmhI Ljil ^J-P l g hl.«J ^LllL 

U J . 44 yall Mi ^ja j>j£ A£*A Lai . AflJL-Jl AjM^JI d) j jJaJl <JM>“ 

Jl^JL i I g *— 1 c^l5M-*Jl ^yA l $ uifli Aa>jjc!I j^UI A*»/lji l^Ij (1)1 Mi UJLp 

JlvOj ^jSd) c AJajj-«Jl j^Uail ^Jp v_^Sdl> d)lj ^JUxil ULfc ^ L^o|JL>b1«jI ^Ij 

. |_jv a 1 iwll pL^bLaJI ^yA ^j a jS’ AiM^Jl ljLimm«>I J | LoL^<* 


LLJI c^l^U ^jUI ?2LjA (0) 

Jbxj ^Sw C-^l ^iaJl a 5 Mp jLipMI lii->-l IS| 

. ^*jj| 4 JLj& Aj cJa<jjI JlJLalll ^j*p 4- 4 1 * ^ JlJaj Icj jiaJl <ljk (_)1 

JLJLjj c AS^A jS’ ^il £TJ j^~ 4. 4 «/3 Ij (1)1 Mjb ^*-a jiaJl d)l ciUij 

«a^j^i» j 4 ((u « r) jslLio ^ju i^uui ah^ r ^o 4 ^^ji 

^5 jjjJllI ciili <l)j^J LaJULP j-j— * il (JjL*-« ^jA jjjJLlil ciiii ^ jA 1 — »^14j ii 

aJ yt±£- 1 g ««» 4 ( Lai . ./vt-l aJLaIjI JLp AlP AaI*j_J 4 ( j^>» y** Lifl t ^jl 

Aj jJLwm-4 Ll^lS” J^-1 (1) dJJJLI A>fcjlj J . j^wJkl (J JL*A Alapj ejS* jA Jjliaj diii jjp 

oUaiLllI {jA Lj (^1 L$lP Mj 4 If- ispli-l ilMiS/l jS*l y> J y>- 

. a^JLLJI ajl^JI 


Grafton, «Michael Maestlin’s Account of Copernican Planetary Theory, » : j k -I (1A) 
pp. 528 ff. 


Soy 




m -t) jjcjsji 


a jUsp iS - j >- oLa _ a 

t ((l _ r) JXjJD UU ►Ur ^Jl Ojlkp c-S^J V 0 | 

1 " ^ ^ • -j) ^ <*Jl ^ ■ ■ »4 ^Jl UU>^ J • j 4 tf l l 4 t .> 4 ■ a t / I j 4 ■ ... I 

V«li 4 ^4^1 ^ * 1 n l 4 j4 , j l 9j ot L ■^'j^IJ ^ a.i »* 4 ( j » fl l l 4i*A 

c u ..4.‘.n ^ (JlpVi v 5 ’^ 31 ^>.* 1 ^ u<_i c~iT ^1 jUjSii jii>J tj^ij 

^ 4 4 ^UaP 4 • S^sg ^m« 1I JbLti Lit . ^jilaal jwu«a> ^L&pNI (Jl (l>^t ^illj 

4_jS>l £jUU 4illiJl ^LJl ^ Jji t^l>l Jsj J-^Jl Jail Jp <^1 C-i* 

JLaJI uJ i u ^ ^p jl ( j^i V Ju 4^jS/l iliU jS ^11 ^jlil .‘11.11 j U i Oj£j LiJUp 

li*i- cijUap iijb cJLkjj .LLJI J JU-I CJ15 L5 (1UJI j5^ 

3 S jA J y>- jj-Jj 4 ^__il (JjLnu J jz>~ ijjZs • iS j>mj 4_»S j£i I iJjPOj L)t 4 j -o-l l l 4t ; j I 

■ J^ill *l* JU-I oJlS US' ^UJI 

^J| C^UajUll ifs. 4 JjliaP 4 t.^l ^JLjb Uji ^1 IjdU iJj jJ44 ( _ 5 SCli Jjt 0 } 

\oA 



4 -n^IsM 4 JUp 1 <+m \ jjJ 111 J>jJU ^JJl <MhAj p Jl ^jJl Jbpi J> 4 Uaj cJlI 

. LLJl <*~S\ j£i\ Aif-j pill 


*jUaP 4lJb ( \) 

oJLp Jl oL^^/L (<) jUiP alp 

iff* m) jp^l J e ! Jl J^aiJU . ^ >Vl J3l 0I14J 4S-.I Ip *ttt l* 

|>jl>».:.. m jj . ibtiVl dUJ k!j\S p {j* a 1 .^ia.4 olli^Uj jip a jUfltp pL* 

l d * jS> ^^jJl 4 s * 4 )l ^>1 >,rt.l 4 L-^Lii dDi (^lj L4-L5 4 oJUJL^-l ^LsP jSlt ^pP j-*Jl 

i JtJl o^Lj Jl • 4J p* 4 ^JpU1I jl^-T 4 ^jUJl ^pp pJl JUjj . p j.» IU j 

4iT p- Jl* £S^ p- cr ^-lJl £*jV <!)t oj <|)t l*-> 015* * jj4 p j *.* 1 la » 4 JU ^ jJl 

• *Oljil J ^iJl jd-^ 

4lA £^L,p| p* pj 4 j| jlP Jjb US' 4p ^4 ^ V ^(1) pijS/lj pLJl J*P*)l Lit 

4lp J p- ppjljJl jJL^-l)/l Jp- d^py PjUa-P ilJk 4 pL-hP S*Lp)I 4«ijUa-P 

dJULLJl Jl£dJ (\) ipJLil <Vb p JLLI ^ US' l> jVlXd)ll OlJUj .p >r JLk> 

J^^ll Jjboo J jA JlSLil OT) 4 4 j ^pli-l ajSpj p-J Jp- -iJp^b (^jJl JpLUl 

ju.y-1 jjuuji ^jui jSj. 1 jp Vj j*u-i ctULiJi $ja jp jjai v ^jui 

> Aj j" «m 4 4& 

viUJl «>, t ((Y 0 _ r) (Jj JSCJJI) ^ 4 J-.U-I cilUJl il ^ 

^ Jl ‘ J^ cUIUJil oL£ML B j 5 JI Jp. aS^ ^aj 4 ^jJlI 

jaj 4 G 4 -> ^plil *£ja J^p- ^Ull tl^VLi J -uJj J*LU dLUH L-t .T 

( j M S'Ia1| 4j jlyi a£ J> wj ilpslj <itSj jJLj .C 4Ua‘..I 1 Jl jJjJull dill £ jA 

& j>£j jt L* IJjbj . Jjjw jS jA l jA i jS\ E 4 ^ 2:11 J p- Jjjl\ a£ p* oIj^V 

IjlI L>*-^l j 15 p- JSLlj bf 4 G 4j ^pULl ja J p- Lp* <5* po J^U-l <dJULDI 

. ipil 4 ^ >1 

j-*^JI L^i* \ jpt sip ^p ^pj>«il IJLajB * Jj Lw dJUi Jp blj^f- p3l 
4 L^-i>- ^pJl 4 JI 4 JI j 4 ojjjJI ol5 jiA j 4 ju*» J l Jp jpJLI ObkjJl j 

|1 4 I 4 I 4 fp P ^l 2 j 4jjjjJl olS J-lj < 1 >U ^Jlj JLsP Jl L«ti . olS* J-l oLp-j 

pt jji 

• (f \tn — — &>• jjdi) ^j-UI jl^i tiiuii |>ip j*)i ijliji o^) 

.rrv ^ Jp jJl jui ji^vt tYrA . tr« 4 jij*ji ^us - 
. ym _ y»« ^ jp £i. ^t)i iY#v _ rn ^ i4_i ; jjuali (v-) 




A 



(ta_r) fij 


. filial (j\-J <l)t JLxj 6 jS> ^ja Aj Jjt |«Jj (jijb 

<jlS^ i i—Sj£l} <LSji-l cj\£ jiA aL^jSlb J i>-j U (JjLUjj J j-s^S/I I A jjp JL>- J 

• (Jjt 

(l^I j^Jl ^yiL ctUi LLo L*5^ LJLUj jJt IJla bJ 

n* 



dJULaJl IS ^jdll a5 y- uSr^ ^J 3 ^! ^ ^ ji 

J^U-I aS y-j 4 ( j ^.^JtJl Ja~*j JldJ aS^j gj jA\ Jl y J[ jjdil aS y- Lu^jii . JlaLM 
Ji* (j j£j Jl ^lll Jl ju JdSl jS J> J^U-I Ja-*j 4- i .*. ^ JljlJl c3^>- JJ 

. [aL^JI y ^ ^ IV AJjj] . tidUd£ U^Ltl [y j«*llaj JUp ^t] ftJLlPj . Lr ^fc-*iJl Jxtx J 

yJl £l* blll» j c i.3.2>- jjp a*-1j ^JJl t (T o « T) ^Jj JSCdJl JJ L *>- j I3U 
^jllajp a5 4 i<^a> ^*Jl Aly jt 4 c—dJl ^jmA 1» 4 ^ j * a 1 la > AJL** Jp 

fiL^L c y ^ 1 Lj jlip j^a. 11 J**L>- cil^l c*JL£ L*-^ t o j jLw>^ ^jnXLI <S^y~ J-*->*j 

iJ^uLi J*LU diiill U .s aLlII Jl jrjSM Jiu ^ cB jS'Jll 4 JlyJ! 
dJUi j £ jA J^aJ K aj j* Jjj>- c ^Ul! oL^^/Lj t aj j.:..,^ 4 aS' ^>«j UajI 

j5^ a5“ a ±j\y ^jjJdJl viJULi ^iT J. a^LlJI a S j^\ 0 j£s Ijl^>j . I aIaaiJI Jl ^jjJliJI 
iiili JJ <JlJ>\ .(To _ T) pJ j j£iJl ^ Lki” 4I4I4 U>- uy j aip jjj^I 

gSliJ ^ u jiJ j ajjJ-J .1 jJ-l £* ULf U jjJl ot 

4 ^ jj-4 J^A>dl I4I4 J..^ a . >*:U Jjlt* JjJ jl 4 SL^> jS/1 

. «JUol jjl J-P A-LiL. cjyu J~~j 4 jji |» : lap aJ #- l5 JLj liJLJ^ ^ j 

(jVJ «bU . (Jt5» I4IP ^jJj t i 1 »*< l^ «l P jj 1 **! . J^4*l {_<*^ 

• <VO «l*> ,>• J*^j ^ ^ c*°jj 

j-jJlJI (wJai j-fi 3jlkp aJLjJLj Al-Jfc ^JUl JLJl ciJULiJl ^.Lp L*1 

l-#Ii S ^ A>-l j-sP cJ jIp! Ji jlS^ A*.*. a. t ^JaJl jSl <*iUSj . JL^Jb 4 jl ^wJLlI 

t*JLp I^IpL^ Jl l3jm» aIj 4 ^jLIia] A t yA Jl JLm AiIj Jlzil 

. Joi 4iUi JjuL ^1 aL JLi; oS/! ^ o yr ^1 4^>UyS/l j . a] 

^ jUslp e-i' jSJ j^oJl ^Jai ALjb (Y) 

(E. S. ^JL^S” . ^ .1 JLt Jp <-.jj.il* J5Llj oJLa O j pJ JLaJ 

^ S3jl jJl c^jl^^-iJl Al*^ <J* jJl J* Ji JUJJu jJjhJ j . <vr) Kennedy) 

.^aUI amJI 


.Ydv ^ tA-i; jXaIi (v\) 

i^jLUp ^ L»1j* : J 1V <ijjJl 4 oLSj-i tjjJ) SjXJbJt »jJaJl Jji^ (VY) 

*Sy~ <-S jZ j <Ja.3 j <£ _J“I AjLJLJ ^^.>— 1 1 | *> jJ j^i . ^aJLj dUS JLaj J ^JLi 

jj jLl dJU JL AiA^f ( dJDS (JLj <1)1 j^-£ t)Jj . jJbcu 4 1 j--5 jJ L^ip Jbjlj LfJ^ v— » jill iJ j>«dLl 

. « JUj <U1 »Li 

Edward Stewart Kennedy, «Late Medieval Planetary Theory,» Isis, vol. 57, : j ^ -i (VT) 
no. 189 (Fall 1966), pp. 365 - 378 and especially pp. 373 - 375. 



aJULP {jA aJbJbf ^ ^ jlkp &Jb JlJbJ ^1*1 JLoJ 

n a>3 J*U- ciUi (\) :<JbJl ^ ^ 4«n . r) pjj J5LU!) 

IJLaj j»^Uai julp- ^ jll ^jj>~ j£w |UaJI j-« 0jL>- B ja Uj>- 60 Jil*j 

dJLLaJl 5->-Li-l Ljf 4 ^ j-w^JLlaj 4JLjb ^ JLA-I L^-S" 4 ii j>%Zu* y£j ll 

L^l jS jUo^l {j* OIijjLmJL* ($ - t) « *jjJlil* 

(*\) . ^j*y*j* JLUj JLlP jS jll 4 cJ^Lajj T2 ~ ?3 ~ T4 = T 5 AjjL^ J L* 0 j « n .^ali 

. J2> jil j>- J^L*j r 6 6 jial v i^aj 4 lLJUj 



(n~r) ^ jslui 

4I4J (Kennedy) jS Ju r^ J <J-d iS^UVl aJL/k oLS' ^ j>- L»! 

iSj_>«j Jl ^ill fil^L) J^U-I JJLUll I 'la^«iJI ^ i£j \ <-jup j 

4 IS I e>if* JutULU .X jJl l l XSj^- ^JJL« 

L*t . jS JlI gyj-i- jL-^ a jJaJ t ^JJl Jl viJULaJlj 
(J-^ 4 ^i a *Mjl\ aSjp * j (^j-m^JI Lj- djVl 



4 ( jm5\a1I oLJMIj aS ji-\ dllj 4 A* Jit it \j>Cj <_£ y«A ll ft j£i\ <L)t yfu ULa . Ji jl]| 
i. 4^a> jjft ^AJl <_£ ^<Jl o ij^Jl jJai alj£tj Ub F 4 JLaSM ^Udl ftJtaJtj dDJb 4iail>- 
5 j£J\ y LhAjI J^LLl jJai i a «,a< ^J-P jIj ^yJ! F 4 la <LJl oJla j . J^li-I jJai 

c-i*-sA 4Jli!l * c ^jJaJ! 4 SJa- L*t . 4-JliJl l^^jJaJl 4^j.>y** ^y ^j^Jl 

£saI>- oJbJL>- <IaJoJ vi->IJL>-| Jl If ali^VL J t JjVl *4sj-j3jll* 4$ y 

J-p j* (S^ 4 C $j ? £J! 5 j ^ j** <J j-k J* ^ <J^\ G l\aa:\\ y* Lf. 

G ^.iLJ! ciiiill jS y yu» l)I y* <j\i>-jiJ.I 4^ y- <>%*pjj . Ja* *> 4»/a> ^IjluI 

. Lj >P <l)tj ^jAjS/I (j- 4 *-? j^-t ^ ~ i)tj iJ^U-1 jJa3 4 4 */i t JjJa J«P 

yi\ 4^4LaJ 1 Jaj BE JaiLlj GC = Tg ^j^oL-Jl iIJULaII jJai cjLsAj <jji^ iSJ^Ll aJL^J 

Uj) it yuAA LjUa-j Ua>- jt jjjJlill ciiU j5 jl l* I*Laj 4 ^^sA jjJl 1 $JLa ^ 

. <jwL*AiU y yj^lN ciUi j£ y <L)j£j vi~>- J 4 4 L-m-j 

ll)^3 4 0lf>*lil oI**aLj y 4jcjdl 4jd)JL^-l 4jcUL> ol5* yM ftjjh cjLs A j LjLi> lilj 
jlai «- a.yK c Jl5 J Lp 4J^lll 4 X LajJj 4jjly ii J j cfJULoJ 1 <jt llsAy lil I J jSj 

4>ai u j&j 4 x 5^iy jlj ^jui r, 4>ai <(n _ r) jsliji) j^lu jiud 

S^^Jl <^5 cJjSfl •^^-jJaJl 4i>-j^y«* ^y ^j«.,a 1I S^Jl ^]a* c i^A*> jAj 4T2 

r 3 iJ ja^ij i£ jJwi Jl 5 i5y>- L*I . x UjjJ ojlj-; ^^Ull ol^VL 

<l)li c iJLiJl tt^wtfjJaJl 4->-j^y«* ^y L«t . 2x LajJli 4 jj1jjj r2 4 ^ c-LIIaJiI ol^VL 
Oxiil iJ j>Cjj 4 Tj ol^l £ja ^\Z 4 2x UjjJ 4 jj 1 jj ^ j£3\ 6 j^Jl ^ il j>Cj r 4 4 >Jl! 
I jja-I . r 4 oUl ^ 4 x UjJi ijly r 4 ^pS'Lc* al^L S S ^SGl iS' y>o r 5 

. T\ dl/l ^ X UjjJ 4jjly 4j 4^jli 4$ j>*j r 6 4>Jll 

Jl jA«lll iJlA UUjj .A*> T5J 1*4 4T 3 4T2 oL^Awil ftjjb c)| 

4tLLUl jJai 4,4 .a i J jia ^J-p jL 4Tg 4 a*iLI J-saI jj* ^JLll 4G cii 1 111 

OjJL# ^LaJI j£jA {jA C^jU Jbu <1 )j£j 4 4jL^Jl 0 j-A ^ 4 Jm»LM cii. L d. l l j5 J^i J . 

dJLLJ 4 jjL-^« 4^j1jJ U j* Tg 4>bdl jlS' li j . ^j^JLLaj JLlP Jll ^ a»./9 

lljAxIj 4 j15j 4_>tlil 1 JLft i jA J O^i caljVl ( j^j Ljj 4 Ju»LL-l ciLLlJl L^- ^yJl 

l ^ «, A jj ^yJl 4^sAjiJl 4 j f-^Jo jt L^ (J Juc4 jA cl JA- 4 jjL*»a *£ j>+> L*J^ 

. ^ -JLla j ^IsA j\ C-—A- jill jJb Ui'j 4 LLJI Cj^l j £. Jl 4^Jb ^y jxll 

J5 I 4 -JI JusA jj y 4 jJLj L* ^Jp 4 ^LiL>»l JLi ^jl ^JtJl jt ^jiaj IJLSCa j 

|W ^yll l^JdJ IwJLjSM ciilS y UjL>bL«y« 4 4j 4 ^aUL| 4lLJb 4 pLsaJ yj > JjJlj y * jJall y 

, yj> yi\ 4^sAij jJoJl 4>-j3y*» Jua 4 JLJ La^jjLj 





.W ^-r» Ulit^L^ C#"f jW' 


L>* L „ - , 

^ u~y* Ui* ^ i 

ij &' * *i j£> ! 

il T^Sf/il 

l !^Ti au^ 

/ t?y^a UUi E# a>*jv 


/ : 
f: . 


j \ 

i. fy— 


M 


X^_v^ 

/y™ ■ 
/ ft-*/ 
iJy, 


^"- — ^ ^ 

' y , 


c/ 





(r _r) ^ij Sj^i 

il^iSlI XAj* ilfj^fl ‘(ij'jr 1 ^' oi"^* 

. ( 1 A il Jh tC^xii? t 4 *lL»jJ 1 i-l£ll ii» jiai- iS^tdil) 
i ^jlJtip *S j>~j j ^ aS^ ^> u (3^**^ a- - ^ ^ ^Ulp c-JL>li ^ill c1>^\^mLI ^_Jlp1 
L^jJ l. 4jl*jlj L* L> <_£ ^Jj . (jua J J r \ jjjJLA j-> J-S' iS' ^ j_*J ciDij 
La ^ . (.iJJLaJl ^JLp ^jjll ^ \ ljL>o| ol^ (^jJlj a!£j 11 flA> ^j^-> 

1 j_ 4 J <jj Ji L»*Sj . jJaJl ® A_>JLi>^ JLojcL^I £» ‘CaJllii-j 3 J_p jjljjJ I JLi*> jJ 

■ J-j i>* UJ L^' c ^dL> l* liUij i ^J-Aieu j* l*lf <-ib^ 


m 



ijikp >ui or) 

olS' j>- l)I ^jUop S Ju J j>- a£*j* ^it»LiJI JL 3 J 

4$ j>- <j <1)1 ^^“Ai < yJl <L*i la .11 iLs^jS/1 ^7 i}j>- Ajjl-ll 

t _ f k-> jJl ^j > ja {j* j^aiV I ftJLuj d)j5o jlj Al Jjbci £ jA J ^>- 4jj1~a ± jUaP 

> <y 120° Sij'j J* 

Ji jjl <1)1 iSjr** 4 (Jt^ y* l 5 j^ 

l t s r*jkl' <y J* Wl 

*•_ j-ftjjJl ^1 LtiL*^ A-* J L> * .7 .i. » 1 ^<jJl K**j tt <— rfS/l JjA 

J i \ Ut? L^t La> jJAa ft J^ll-il 4 t ; ^Jl A>U^_> t Uiijl ll> i Ijb JLii . I « 04 ./ 3 J jA ijUJLJl LUJl 

&jJt\ >J*± MS ^1 jfl jil i^jlil iWftl r l^-l 

JXjJI) ^yil olJUL ^yjSft j 5 jl a-LLU^. a— ^J l J*j£ <^£Jj .^^l^ l U:.^! <y 
jJjLU -4 4 ^yr" uN ^ ’ 1 ' j^— fi * jA*j c. g ^ I 4 JJL« *^A 1 j .sjj>- j ((TV - V) 



jUzij t^jliJl J-aaJI oIJj tJj^Sft J j— Jl LCfi i y»Ll)l ^j) ijjijl (Vi) 

I U,U folit I^-JL^I ^JLJt J)ljVl dUUJl .U >11)1 


no 



IJLa J*j jJl j«i» «** ll aS^ y- ckbJ Jl jjJl aL^L ^J^tf tO jlbJI 

4; 5 r 2 a jkj 4 -jL.aj 4 Jali-I cLLLjJI c j->-T LSLli Aidla*. a Jp Jjlil clAJLLlI 

4 JabU dLiiJl J^j .^Ull obtVL JJULI liiLUl aS> Jl^ il^j 
tUj->- 0; 50 cbbca r 3 a jki c i^aj t^jjdl ciLLaJl y~~i clllb L<li 4 1 $ AjLjJaJL 

dJULaJl Lai . ^la.a jJl a 5 j>- 4 4w .ji< 4 Jjlil cLILlII Jia 4 J! jJl Jp il yOj 

(jUlj 4 Uj^j- 22; 46 4T4 a jk j ^ m» ctaLo ^JDl jajJLiJl cLLLj J.o.>« ,..♦ j^Jiil 
ciUL 4 .ll 4 dULi jjjJuJl (iiii 4 4,k:.4 Jp j . 4-s^lil-l .ijLkp yS jS *S y*-> 

Ji*j Jl ^lll aL^L ii yCJj 4 Ly>- 0; 33 ckbu r 5 a jlai 4 4^» 4 JabiJl jl k.>«ll 
ciLUJl 4 L*oLa yA iXli ajjJb ^^ali-1 4 ilLa.ll J*j£j . Ja^a jJl .ill aS^ ^>- 

1S y*j Jl jUl iJ ywZjj 4 ^j-^alsM ciJLLJl jJoi 4 4«,<at ckbu r$ a jki c- 4 .,<a > 4 JaibL-l 

Jp jZ y yJ JjUaP <w*5J^Jl Lai . Ja^a jJI A*a ^w^JLII aS' AjujI LajJLI 

. ^LJI dJUUJl 4 4 la*. a 

Jjlil <JLLLl)l ^kS 4.Ujai llbe^ 4 oL^jfcUJLJ aUJLA-I oU^lla.^all llaJL>»I^I ISJ 

— 0 * 

. Ja*a jJl <La jJl i j < ^,.ill aS j>- jJLaj Jl jlJl ol^L> Al5 y- (1) J . Ia-J>- 60 a] ^ k Tj L^>«la 
4; 5 aJ jk (1 ) jXJ 4 JuaU-l ciLLLlI JJL*j 4 JjSlI AaOll J Jp r 2 j^-T LflPwLa 
La y J.aUj r 2 L)i Lf ^i l«i> . ^^’Ldl aL^'blLj ri aS" j>- JIa d j&J aiS* j>- L»t . Uy- 
4; 5 J^Lu jf jll {j* La-«J JLJL J 4 ^jVl le&- al^N jlj^o aliiL 

Ti IS y- cJa.^; i3 j ^JL-3 4^jJiil JJL^j (_^jJl r 3 A»wdl L«I . Ja^^vll Jl ^S y \*'y- 
r 3 A>«lil y]j L)t k yi\ A«*a\ ^IJL>lLm(L 4 al j | ‘ <1)1 j . A^^d.) aL^^Lj 

4 jP IaJLaj ^jSfl Ja>- Jp Aka) J 4jJL~a <S y%j iiydj AjI^j jJLj 

jSyi^ y r 3 o^ill y\j 01^ 11 J . L^r 4; 5 - 0; 50 = 3;15 J L jL^. ^LJl ^ y 

IS y- y ^jll! 1 ^ .^4*> O^JLlll AlS^ J^P ^cIIj 4 y jj. o 1 la t a!La ^jjjUl ciLii 

y ^ILaJI jS y y AyA Aj^Lj JLiw (^JL)1 4 j^mJlI Jjjca jS y J y- yjjsi\ ciili jS y 

. JJ...U (J Jbca (JllCjyJ J>«ij Ij^jb J . y j> . o . llfl t A2LA 

4^y ^.».11>) a**a y ^lill 4-JJail Lfef* ^5 t)L^>«Jtl Lai 

90 Jl ^>- JL«j Jp 4^5^ j^Jl LaJLlP U>o- j-5l jJLj 3jUaP jJjJLj ciLii J*>" j>j 

a jjljJl ^kS y.4» jjc4>»^il jt Ll^9 ISJ yL>*li La t JL Aj . ^jS/l ^ A>- 

ciJLii jki aLiL aj-j-^Jl a jjljJl jki q *Aj £+«>- 4 ^ V °^< t ^<jkJl A^j^J^a* y a ^J wlII 

yju ilijjli . yAl\ J^ L^Jl^I £ y uLjLmL* u^-^loi c.AN<ii (j^ii y jJ^LlJl |*l£ij (V©) 

jl il^iS/l aJLa Jp O^i Vjj i^laJalala i> jjyl ciUJb Aygia> jl5 AjI 5 jj j*J> 

. 0 J jiJl LloLi (1)1^ jjt cj jA\ 4.. ...>- V J-i* |l Lff ^JalalJ 



. Ujpr 0; 66 UjJtf jJi-Sfl IJla iUj-i 4 juJd I 

4 ^ j-^JLlaj £La ^ 3^-5 ^1 jULkll Jp i^! j-a-SII uJllttH iJLih J-ixb IASja j 

o J la j]»LiJl ^jI <cu* o^i LiL. bjk^i US' j . II hlLb (_§ ojl£ t _^]| oLoihdl <Jj_jJj 
ciJJiJ .^>11 j ^yJl ^ Jf W! ^11 W ^ulllil i jA Oilib-rfl Jii 

Jij . ft Jb JL p ^jlii ftliapl 4 (Jjj P (jjjP JLUll La.a > - lijjj (1)15" jJaliJl jjjl jj J jJaJl 

oUl {j* j 4 UL 1 JI v_^SI j£S\ <Luk ^ Jluj LtS t La_4 ^jA ^JaLiJl ^1 ^j^_c 
^Ul ^ Jjj£ <JUi 11 J-nAp- villi JS' . LfJj jSfl jX jA ^ JjllaJl v-JLL* 

c-^bS ^ US' _ djt ^ lJb>- l j ♦ j a > <l)t <l)ji ijUap olS ^A- ... a * 

. (VV) De Revolutionibus ^bS ^ ilp ^ Comment ariolus 

djlllP ^ j»U> 4mA (i) 

c JjJUcdi ^ ^jllftp LxS^^l < il -a j »i*^ JjsJ 

a i^SUill <—jIiS ^ ^JaJl <1 Li U jjS |*j .1^- |J^ cJlS c _ 5 iJ I <wJl ^JLU i!-Ub ciUS 

4jUjJtJl jJLp ♦ ijUaP OIS <S-A Ji Jbu (j^i ^ <>-l j-P U jlpl vU->~ 

JU.1»j <bA uU ji villi Jbu ^Ijj , jJaJl vi~*>- <11 1 jj^-> (jij <^i J5JL1P 

JblS jJ- IaJLpI jj tfjl^l ^jjJl v-Jai jLS ^yjl ib^Jl JjJbu Jp jJl l$Ja jJa^j 

. ILL- U jSS ft-U* 4 j*JaJl 

1 j £ ^ll viJLU ftiljj j ti* ijoj-iJl jJL/> 

U Ijla j 4 ^ j ,.0 llai jllp jll ^ 4 4 .^ 2 ) jJiL ^jjdl ciJULoll jS^ F ajS" jl«uj 
& A jJii Jbu £jS/l «l^L Jllp ^Jl! <Jjlh_4 jS^ 3 jl ^ll IjLa { y* j fz 

v..i * J> aS j>*j villd.ll 1 JLa il j>%Sjj . ^^1 la > JLLP ^11 y>- ( jA o jA lU-sOj j 

<ajj^lJI jJLp ^jl>wLmu . ftl^li 4 L^J cjl) 1>«11 ftL^*yijj ^jJiil 

ri ft jjoi v_d-pj ijjal^l A 2 la *. 4 Jp jJup jU*£ villi V jjJl 2. .^>2 viJLJS Jbu 

iS JiU-j ilj>Cj vilLsJl 1 JLa Jje^j 4 ,ja j.a 1 la> JUp ^ ^ 1 j>- ci^a J jUi 

jjjJLiil IJLa <l 5 lab* 3 ^ <J j jXU ^yL-2^-1 jjjJbJl villi Ul . <.^2 j «L^VL>j 

Swerdlow, «Thc Derivation and First Draft of Copernicus’s Planetary Theory: : jJaJl (VI) 

A Translation of the Commentariolus with Commentary^ p. 504. 

Noel M. Swerdlow and Otto Neugebauer, Mathematical Astronomy in : j la Il (VV) 

Copernicus *s De Revolutionibus, Studies in the History of Mathematics and Physical Sciences; 10, 

2 vols. (New York: Springer - Verlag, c 1984), pp. 403 ff. 

.Vr _ -TY ObijjJl j J.JUJI UeS (VA) 


nv 



El 


|)0 

(ya _ r) fij 

^kii AitSj Jaj H ^yLiiil ^jjJUll j5^* jt Cfcri u** 9 j 9 ^ ^IJL^UxLj . j* ‘ m .jai l 

. B Jj Jill JJ!> jA J y>- C AjjImm* <5 Ail (_^l 4 AjjLmJLa <L)L«jl AjjLmJL* U Jjl 

ifi-l ( jJu ^ ^ijJll j* jA Jl L-b^L dj£*i H ^yLiJ-l jij-ull j£ jA <1)1 villi J} ^A+J> 1 

lll^ I ^umJlI J 9 A»i«im • lli ^yjt ^ .b^-UlX) AiLbA J> ^bi.«. ) l ill 1.1 jA l|>i (J^^J ^ y Jl 

(1) j^o OojJLll jJUp ^^-sAJ jl JJLi 4 (Ja— J ol^ y>- IfiL Ca\S jJ-1 aJLa 4,a«,p» jlS’ 

AiSf 4 O Ai CiLil ^JJl ol^^J jl j-« fil^li iijp+lt jjjJllll JiU jA 
. 4!L^> C«ll ^*ll i^kSl^JuJt N aAjJj A lL bA »1>J Aiti 

(^MV£ 2l* Jjdl) JLp a jUap ibttt a 2L> (a) 

Jl Aij.ii4 (A ^ 1 A Y ^Jj c^) li Jills' Aijj-^Vl A~ic*jM A ~£a aJL^j J >- y 

L$_J JL>«j jjflJl ^ijdl Ait 1 j^-y* jjla^ll aJLa 4wJl5^ Ca«*l Jj J j-fjf 

. ijllaP j£i a!La Aw.«,a I <_£ ^>*1 aIjI^ 

Jalilj c lAjlilili j>ti 4 ^ jllaP aJLa AiljUl jJaJl jf> 

V jl o&jAi . AjLfJl <iiiJ 1 .ji7 ^yJl JS'UL+JLl ^li-l aL>- ^1 ^iSI J| silli Jbu 

C , , 1 la ; J^p j-ij JL jlJI dULi >5^. ot ((Y* . r) J^CJUI) 

£j v~A. ^a . *J jL-*^ a ^ laS c Aa^a»j cD AlaJfcJl Aj£ ^Jw> ^jjJJ ctili Jp J (G jl) 

m 



JjbU JjI/ y*A viJUU ^Jp J ciilaJl I i>j . JUp jS ^Ll 

Ls<ijt jJfc B j* (^JUI j * « ».<ail villi <L)t clUi Jbu ( j/> j^ajj * B 4 la 2*. \\ tjS ja j 

< A+g J jJLij N jjJllI jS jA JboJ vH ilaiJl ajS^ JuJ^r Jj« 1>* villi ^Jp J y>S- 

01 Sj .^oil JJLiii] JuJ±\ £JA ^ N ikiJlj jlp j^Jl! £J> 

j}>~ yjt a jA v. i.^a j j a jA jJlSj ^ILaJI j- 4 lJl> Jb Jbll j-> jil jA JLaj ^JL>- Jl£ 

. ^jA XS> £ jil 



or* _ r) jslui 


il 1^4 : L-S' v cLlJS Jbu 4 j^i jXiJl ^ji 4iJll il^iS/l dJub cj\£ y>- Ul 

4^Jl cr ^jJl 4J^ jJJ JJL. UjJLi Jl^lJl Jp J^Ul liiiiJt ^ull 

aL^Vli il j^JLJ Ju*U-l cfJLUl L*I .A' 4 la S:.H Jl £jS/l ja <ka 4 ^la .» jJl 

al^l <Jp B jJcvdil villi ^ 4 a* Jib! 4 *£ jiA vlJJj cjLjwsjj 4 ^^-51*11 



Jj.IA- 1 <iJUL tf . l l id B ajd yk ^Ul j-Jwa Jl jjjJtlJl dUU il . HB 

i) j>»i> LfitSj jJLlJ 4 j.w.^ll jjjJLlJl iiUi jS jA ijtu t D *]ojcS\ JJLi iaUtVl 
J* w .,<7 ll jjjJtlll dJU Lwl . JbjJM jjjil jd jA 4N A latflll J ja- 

d-LaJl id y>- JiLwJ 4ldj>*j 4 Jl jd! ci^L>- <JJ G jjjJUil dli jS ja JJoi j>-Vl 
C AbtfJl altf^U Lib G 4 la 2: 11 jl old 1 aJL> £j-wj£j . < 4 >* J IjJj jjJlLl 

Lfildj G A la idl jJLj IjdLfc . E jyil <J JLa_* jS jAy C 4 la 2 1 ll J^l jJl JaiU) ^J_p j 

. j-2il Ld 4 j*m1I JjLa 4 jd j* J j>- ijji**. id Uj^ ii j>*£ 

A*.*Aa] Jj^l i>-jjJb 4JJJL- Ljit Ijji tyid ^L^Jl aJl^J ^yg^isll jl 

G JjJL. UjIjj c JL>-lj JaS- ^Jp Nj D JaA- ^jl aJla ^Ijbod pJ S| 4 L ^J> j*Jl 

4«« fll 4 ijllll i>-j jJU 4 UajI OJba Alj j ll « jjfcj . J jS/l la>«l) j\ jA y>-\ Jo>- ^Jp E j 
l^JL^od ^jdl 4 JVI j-p cJaiL>- L^Sf - j^JLU ^jlj^jJl ^jjjJl 4-Jai LftOjjt ^li\ 
. 4ajjJL1| jJL^ UUjI iladj jidS/l jdsJl 4 !L^J j — jd jll 4 tfii/a*.) JUj ( jj>jyJL3aj 


irU* 


LfcjjJa ^lll c_*dl ,jdJl old j>- oLjial) ^UJt jaJI ULa JLaj 4 111 ^jLJ IJiCifej 
^JLtJl JLLuJI I JLa ol 4 J^LyJL) ^JLp (jliit j ijjsJl Ou A*jjmJIj Q j jtialjJl dJULaJl *Ldp 
jdjjJaJ c ^lJ U* 4 j ( jjjla*J| j-JL^ (JJ Jl5 JL«Sfl J->jJaJl 

^IajI j- 4 j 4 4 ^ ^1 j-^ll ^ J* j “k 1 -^i li-* • jl:^Lj 

jbJLJl jt^tiJI 1.1 .^^JUJl JlL&I IJLa J ^ Jp 5U« (l ^JlUI 

. * c5 -x j-laJi 4j>-j^J^«>j 4 * c5 -s^ jjJl L^jl ^ » d^Lp! L«^J| Lj j-il 
pLil JJiJ jl^*^L 4 ^ j.^llat JlP ^jll {TJj** ^4.^3 1> 4 jO^laJl 

jJ <5 jJ-1 ^ 4j^i-l aJLfi . Joj>JlI j £ ^il ^ dJULr 

AP y+^r jiJ^j 1-stful LfL^l j 4 ^ JLlP jy.ll c) j*aa ^^p JaLi^L 

Ap^y^jA^ j| 4 dllS oUl • 4j.Wj.lall pLla wll ^ ( jJ>j\jCj V ^jlll 4 jj1m.1I £j\S ji-l 
^jjl IjT 4 4jjj|^ old ji 4.>fcjli 4jla >» id J>* Ju>-Ij LsAjI C ..>1 4i.o jj * c j->jJaJl 

4 ijj jll jjjlJLdl ii^lil jUfljl ji I j»jij bJL^ jl 4 aJlu ^j-w ^ jiCdj^jdj 4 jJaliJl 
jJ (J| jl 4 jj1mm« 4jj5b id J>» (JJ w J>JUL dUSj 4 aJLp cJld l/f ji-s^l jl jdl jJLli 

. ^>1 vUUbl ilJL. ^>1 oldj^- 

ol^UiVl jl ^ f bJl ^jJl Ula ^ l*Jl jJl pj ^dl >Vl i^-sJl 
jl jJJJ jldj . jJLp ciJilll j jill JLmj l..l» \jJJb Oa^yal ^ jyJLLj l^j jwj 

(jU jJl ciliiJl pJLp (Jl jaZj jl jj^ jw> j ^j^Ui J-w-wj ^jJL L^ii AjiiJl dUU 

Olj^l plaw 4 I4J O jjlJl a jliJl aJla jl jj*Vl j3 d>i^all j . 4j i^lil AlijjJaj 


W* 



coils' IfL S^Ip L 4 JJ jLli yJl 2 ijiijl L^sul <*JLHj o«i5^ yJlj <L^Vl <SSj1\ 

.^LiaI y JJUU! ^1 Ul Vj <y}L.)fl </ JJI ^>1 ^ J»lk»2l Syi 

yJl ciLb 2L*U-j i^^yj jlp dULUl pip cJjtt yJ! fcjbLl JLpS/I jSbj 
^ dLUU ilyS ^1 <■ (Swerdlow) jS* jjJ- j (Neugebauer) jjL>r y ftf 

jllfl**L Mj L«j » yjj£ <^p tiLLiJI i^JLp ^y ^j-*Jl JlJULlJI IjL* ^-Jlj 

<^•*1 y]| Iju Jju yJl ^Lii w |» <**<» yll ^»>1 >«jS/1 

ti* W 1 ^ {j^J til ix* C^Lr*^ 






ddnlt ^ 


<#) £/ JLib 

A- «i Iflll 4^> ^)l I aJLa)I ! J^Sfl |i>tJ))l 

<1)U aSC* ^ ^1*-^ ^Jt ^ <Jp | OT^iJl ^ y 

^1 I ji~\ JbNuJll Ja -i . A ^JlJl ^4 C ^ ^ £ ) Aj^/l *LdJ ■ 

^SIjJl ^ ioL*-U ^lil jS JlIj . 4* jJa^ IjJjS L» d > ? > j 

^jljjJl IJLa JLdJj . £<L *li> ^jP SjLp ^5^ C A*a^J| 

c JL» JLi-1 ^j-jjJJ ^alll }£ J>\ tL £j\J ajJL. 4 Jo^aJIj ^jl 4 ^ ^iJlj ^-A-dJl 

. aJU! jyjx>- ^Jp aMJIIIj 

. Lilt _ Ojj a£j\ j4 _ 4j t <1)1 j>- 4 ^ jJLftJl ) lj JL^w4 (♦) 

. ^s > Jll j^UJl JLp 4*j l*i* A^^ri ^ tf 

David A. King, «The Sacred Direction in : Jiu I 4 <JLiil ilL* J ^ <L»Li 5 Jeu jJ ^ ( \ ) 
Medieval Islam: A Study of the Interaction of Science and Religion in the Middle Ages,» 
Interdisciplinary Science Reviews , vol. 10 (1985), pp. 315 - 328. 

«Anwa’»; «Manazil»; «Matla‘»; «Ka‘ba»; : c aJLJiI • I> J1 <3 lihJt ^J>\ y> J y^j 

«Kibla», et «Makka» dans: Encyclopedic de l’ Islam, 6 vols. parus, 2 4me ed. (Leiden: E. J. Brill, 
1960 -). 

wr 



< ol ' o ^ 4 o^]l jhx+ji |% ^ fc^>*j 4 o^| 4 OjJ^ o ^^.L mJlIi 

jLS j . <£1 J^ll aL^Vl Jl <_$! 4 ajUl JJ ^aULl t-il j>»il j«.i.jj . La j->*j i^_>- j^a 
^jijjl I.A.H.O . <JLlU <>*1 ja J ^JLjj c-JLA-I Jp ^Ja-^jJl Ojjill ^ j jl5Jb olj^Sfl 
^jJL jL-JVl Jp UojI jlLLJ I jjLj . L^jbl^V Lw dJLa Ll>L1 

olll ^>JJ ^ jjLuJtJl ^iJLJlj S^LsaJI J1 SjpjJlj jl jJaJl aj^LS 4 JLfcP-Sfl jAuj 

A.^ :: iaii oU-lli »Ua3 (_£ j>-1 <$>- ^ { jj>jAj US’ . <JLaJi JjLu ^Jlaj jl 4 js^yi cJju> 
<-_*-^Jl j_>iJ L>- jjj IjJL— >■ <^>a jJl p^:U>- ^3 ISI (1 ) j-JLJlI <>«1j . * 4 JLabjU J^JLj 

. ^ jS jJLp <ajj! i— >jlflj U JJJa 4. 4 Jail Ljjll j 

U^UajI jl£* ^1 L»U*>- <La. l l £j> y JbJL»faJ IS jL jj*aJLJ.I (1) jj£U.ll ^£ul 

LSI jjJL I |*Jlp JjL~a ^a <]L.m.»S^ JbJL>mlll I JL* £j*A J* d^JLlfua 4 6^3 jla LSI jAS? OLla* 4 
jl <--^LjJl (3 jiaJl <1)1 j^P . Ul>- <^a^UxNl oLUJLmJI <j p j-4j La IjjbJ . <w*Ljl 
4 dJJS (31 *— *L<aj . (1) jSJl Ajljb jl (1) jSJl J-j jllp JLil <L^ 

. <£>-^Jl jj.au . 11 ^ULi LLJaJ 4<Jb- JS Jp 4 ^jJb o^Jbxil <LiJl d)t 

VbJ |l ^jlll 4 cf Jo-*»jJl jjjJaJl JL>-LJl 1 oUl^l <— lj3 S j-iUa Oj j la 7 U UUj 

JbJL>*lJl ji J 4_$_>- J-4 < j-^4 |1 JSS/1 Jp jl 10 jSll <Sb j»>«J JSbtu <4->-j^a 

. ^LJI (iiiiJl ^ip ^ <SiJLa <JLill a 3 Ip UjlSc^JlI (3 jJaJl cJlS j . <JLSJU ^JUJl 
(3jjJtJl ^jl>wL^1 U-S 4 ^jlII jlJLaJI ^iJI U^L^Sfl ol^JLl c. 4.1 >* : .*>1 jlSJLS 
jp <^.<11^ ^JLSll al^'b/l J y>- Jaj olf>-j 4 1S1 4<1 )j-JLJLI JUIpI . <l)L^Lill t-ijjjJlj 
JlSj . (3yJl ol^L a^UaJl ^lp IjJLaI d) j^w-*ilj 3 j^Jl LaJUIpI liUj 

. V_^>- J4 V-^a Jj£«JlI Jjjalll IJL^J (1)IS 


i^l oUl 

♦ ♦ 

LSQi oUl^V Ui j <f>- j4 UJaiUl L^jlpIS <1)1 ^1 4 LSdli <^>. y* LaSOI jl 

Jl <ll— Jl Jjk5 ^l ^joll oUjjll fJil ^J4UJ UJ 

j-aJI lS >- yj . (^) j^Jl LL>w> (J^aj J| oUj jJl ai_fc c. JS J 4 ^jLJl j jJtll 
4 (^jlJL | 0 j^Jl LSI jji | jtS^ll 4 J.^,.4 ^J3i J - * 

La* jUl^Vl jlJLfc . ^^LsaJI ^ J jj^ j>j jJuaII jj>Al j^j 

Ja5l JLS jjj . (0 - £) pJj JSLiJl ^Ja-»l ) O ^^ll <^a jfr Ja>- ^ jljLaUla UjAi 


G. S. Hawkins and David A. King, «On the : jiau\ tiLJJl JbJLxjJ otiLiJl 3 ^JoJl J y>- (Y) 
Orientation of the Ka‘ba,» Journal for the History of Astronomy, vol. 13 (1982), pp. 102 - 109. 
David A. King, «The Sacred Geography of Islam, » : Jail 4 o^ll J y~ |1U ^ yJu J y- 

in: Islamic Art. 


\V£ 



oU^Ul 4^>Ll Jp A±l\j t Lj- ik^Jil JL >JUj v^JLl 

. Jx** jJl Jj ^ aU SJtfUJl ^^9 



O-OpSj J5UJI 


j j jJJL J OullJl <Ljj-*Jl j >» - ^ JbJLwJl ^ a ^jj 4 al^l 

(juilj al^Ml Ilf- JxJjil £^bjJl p .L)jj^L*il <1 )j£>-LJ! aJ^Ij 4 ( _ f ix**jJl 

. jJl Oj ^ i*Ju/9j JLj L/ajI jjk 4 Lx 


Wd 



(l)t t) I (J jS/l JLp-S/I {jA c)I ^yjby { J^ y&‘«\\ oJLa j^laT 

L«Jip 4 La jla.t I^J^j a^^Jj <j ^ jLp^Lwmji I IjjlS' viiJJLS c LSQj <l^>- ^4 

j-k-i IjJjJ 4 La LJlp 

L*-*3 L^IjlJ^l^I ^JLp jlS" l^,... a > ±JLLki\ oLaL^^I 4 a. ; .w-^JI ( Jj! ^ il 

ouLLll . Lj ; 4 ^plil *jJM Ijla o j-JtiL.4 ljJL >- j ^J 

jJkjl) A..** <JU 4 -*jjS/I aJLpS/I £>jS/I ^IjjJl iajjj JL>-lj ilLjh 4 ^Ij jJU 

.((\ . o JSLUl 

Jb JbhtiJ olf>- j ^Ip v oJS/ 1 <Jp biolj o Jl jJ» j j-JLil ^jl>.:,.J 4 ^L-^S/1 aJl^J 

• ^jjJl cAaI^I ^Jp j jiS/l iXli j * I Jp 4Jb aLaJI 

(r) JjVl Jl>-L- 1I oUlPl 


<J-pj 48 * 1*3 t-» jillj <j j-lll ( j~{ !•* ! oail ^ LbJLlp (3|jg) <J^5 

<La 1! dials' <*— ^o-L.-ll ij/a.nj JUJIpU . A^a oL^-L> ^>«_> a j»*aL«_a A*«*Aj j3 

jj>kj 0 j-*iL_4 ^JL> *JLaJ! ji ^Jp 4 4 (^) Iiajj dllij IjJLS' LaJjI 

4 *>L>«^Jl f^\ 4 ^jA (JjSfl jl*4 Ujhp 4 ciiiJJ . <1)1^1 1 d)^ loJL^ a^jy^\ 

dJDS jl £• 4 c-jjJlA-I y>*-i 1 4 .,<a 0 > jl5^ 4 ^la *4 jJl LJ J! jj-* JL^L-il 

Jljj Jo>- jjJl jl (i jJtJl j->«j Axil jJl 4 |JL>- oJUxJl ^ L- 4 II 4 jl5 LJLi 

L-T {m y > ‘ ^j-I.AtSfl {j* JL>-L*JlI { j^au 'La jUl! aJbb ^p . *^4 

. (3 j-iJl *~y£ll *U£l ^ 1*Xa Jl>-L* 1I al^l *JjIa4 


: >il iXi^j s ^ Vi03l SjU^Jl .b£l JIJ>5 ^Jl JsULI J ^ (r) 

David A. King: «Some Medieval Values of the Qibla at Cordova,» Journal for the History of Arabic 
Science, vol. 2 (1978), pp. 370 - 387, reprinted in: David A. King, Islamic Astronomical Instruments 
(London: Variorum Reprints, 1986), XV; «A1-Bazdawi on the Qibla in Early Islamic Transoxiana,» 
Journal for the History of Arabic Science, vol. 7, nos. 1-2 (1983), pp. 3 - 38, and Architecture and 
Astronomy: The Ventilators of Medieval Cairo and their Secrets,» Journal of the American Oriental 
Society, vol. 104 (1984), pp. 97 - 133. 

F. E. Barmore, «Turkish Mosque Orientation and the Secular Variation of the : l *a_J j k ‘A 

Magnetic Declination, » Journal of Near Eastern Studies, vol. 44 (1985), pp. 81 - 98, 

. Cu <2la»4 Jb^ULl filial y L>i^L> 1L*Ij3 (aJL>- ^Jlj) J j! y* t _^Jl 


wn 



Amjl*m P-l J£3 Vl Lql t (31 La* 1>-^ (J^mjJl Am jbf «Xaj Imi 

CmL viilJLJ . k^joJliaI ^jjJLuI i^j3*z}\£ ! <JIS (^) . AmL>w> 

<J^>- aaSU* <. JUJLst-l cf 4^L-»)/l ^IIaJI ^y 4 jL>«^JI Lajl«jlpI yJl to^Lyll 

li^V^ t aJLjSJL) t\j£\£ ^Ldl l— » y3» 1 Lj^m l5^ * jy ./a.w.11 

5^4 U-Jtll aJla cfJUli .^jjJLJl ^jJla ^y i^Lp o- S jjU-I JLLiJl AliVl IJla 
jlL*Jl ( j-* ^ j->- 1 »ly>-t Li . ciiJjLS' a_1jL>*-s<5 j l { * j >« : ^1 J jJLi t a->- j.*y» 
m>L*mS/ ^LJl j^P o U Li I ^^mJL-Al y« JjSfl JJLl JL«JLpl JLdJ 

. Jbu L*-J U 

£3 1 J* y (Jj^/I JbrL-il J^ihy pJ Xb t OjjJl A-m £jl>- L»f 

^JLiJl yi . Jb^Lm AAjLJI £J j ** *Jl |*J L*5 tJjL-Jl ^ <u5li CJlS’ Am3 

Ui j 4 j1 jfi- a*>- y pJ j 4 JJai«JlI JLull £* y y ^V\0 ^U| y ^y^Vl Jb*~«il JLm 

IJLa yj ciUJL) . m>yJL| j>%j LjjJaj Lf?- j-4 01^ aJ| t*L-JI Jl*>« 1 ^~£ll jy^JU 
j J.£X'*\\ 3 Ji>- Ujllp yp- tAA>-^UI j <J^L>- y-iiJ! y a 1 ./» ill <JLiJl a Li VI 
45° Jp- Lyj ^JaJ yJiiJl aJLaII jt tAyyil A-jlyJL| oLLaII y U^UajI t lmlm>- 

. e-# yJL| y li^Uajl J yJl y»j 

$ .i.>i,.u.4 (Jj JjJLo ^y A-JaJj^-Jl Ami jJUl£jl c ^V \ 0 Aim ^lj^>- dU JlS 

Ji j dJDSj C^LmlmSfl cUlAliVl jjij L^>- Lmj IJLaa LLlm CJl^ l ^ At Ami jJjL^Jl j 
^ 0 j jl5 j . AjJL* j jJl . a^ajj»p-VI jjdl ^y A-mU UjJj (3 j-^aJl Ja^lai ^*U jlLlJI 
ajJJ f UI ^>Jrl fiLiVl .L4>JL| J^LLI ^ jujJLI jl^Jl! IJLa ^ v ! ^il 
aJLaJI of lmL«.>- I j 3JL>- (j^^laJl ji £4 t SJUJLp j j y» aJLI? dJDSj ^LJxAa 

JL>>Lm« twJLpl j! JL>o JUU . u j-li*l y-* li^Uajl (3 j-iJl 30° ^j-p ^JaJ ol^il IJLa 

. J>9J Af >- JA ijtLt* ^ ^jlamjJl i )j jil\ 

I*1a ^a)_$ t ^ yi>.*Jl c^^Ll>VI js<3 * JL>».^fc4 JL^m 

4tf>4 A^>-li y4j . ^la m jJl jjjill J^U- Am Jill ollaJLJl JLlP Lp^m ^1 flliVl 
. ^j^lJlJI mV-AjVl y mjji a L iL (31 j- 1 ^^ y Jb^-L-ll ^JLit { j^ju 

Amtell a 3JL^> jl jm! _^>*j A^>- j4 Jl>-LJLI Jla^- AjLjJoj ol>liVl aJla jLl>-l JLi j 

er^LlI Oj^ill AJb^. dlOL.1 J*i . ((Y . i) ^Jj J5LUI ^1) 

aLj ^p c3^*j j-naia ^ 0^-i^ ti >^Jl cytAijVl ^ ^rjjij 


^vv 



a\ sSir 



LiVl cr - 4 JLII <*_-» j j_p «L^I iLi5 oUaJLJl OJUJLP’l c (31 jJ«Jl 

U j ZJi L» <1)15 4-*m£ L) j-iJl _ JUJtJl j j , .»Jl jl jjk c~>L~^S/l 

^ ft. .1.11 c-ij j>«j jJoli i JojLU <4>-t j-w liii j BJj • <51 


4 m^Lj jaP 4 JLaJI J bJi^ 

^L>-j ^^>«jJlj j^jiilj <Ja**l I jj -JLaJI JUJL^wL) 4^L»,g’ <_$ ilL* 

C->»Ij JLij . 0 la^ jJl J^AJ £jA A* jZIa SJbJLP ci jJu*> ^ <J>J j*-* t^LjJ! 

^SluJl jJUlll I^JLp ^ oljj-^aj ^ J^lsdl! aJLa l^plJl JJ C*^0 <5 jJaJl 

. ^Jl <L)j jill <L>-j^ <J^>- ^^1^)11 jlUJl I j tZL* <3l£ ^ill 


WA 



ajjJL| jLp jSlI j dJULoJt ^JLp y ^jLiJl jlLaiJI IJla jl>-j jJj 
^ 4 : :^:,l|H jlJUiJL US' LUll jlJUJL ^ JJ UyJl SyjJLl 

jlS’ j . £jLJl <j yi)l ^y j IpIjp yJl (jJaLil ^y aaju oJlS yJl ^jLJLII |JL«JI 
. J^U U ^JL*j 01^ ai£ 1 4 (jUL-il j^JCIaJlI ^JUl jlIaiII ^ Ulc IaIip 

j-sAxJl y* Jj^M (jjjJaJl y Sy JjV ^yJl U^JLaJl Aiyll oIa cJlS' 

|frj^di3l aaIaI* aJ-®p JjU*« Jp aajLmJI i*>< jUit ^y a>*1^-I jjp ^ .. l aj 

aLl^I y jL^JI cI^IpU* v— >L «»>»jj c A^IJjJl ^UpS/I^j \£j+jl Jl ^jjj £ Jl Ja 4 ^y>l jjJl 

aJLaJI oUl jujl>«jl»j 4 0^0)1 JjLU £j| yt <kUy JJUI oULj J^LUJI J1>1 
jri^Lp ym j cJU Lij * La Ua ^ y]l ^y aILmII a^Laj t a**pL^JI (_$^iaJL 

y 2Lp|jjJl oUap«iM yM JLIp !1a Lu^j a^jUlJI a-ULaJI Aiyil ajp 

. la^jVl J ytJ! 

JLpj Jp JaA5 4 *(jyJliSfl JLp dJULoJl jtJp* J U^>* 4 £jLlJl ^ yJ LJl jJJfcJl ^3 ji 
oJLa (jl (JjJL <jl jaII jl Ujj . ^LjJl^j ^y>«^Jlj y-allj ^ -UL U S AyuJaJl jPl jlaJl 

jl a-^U«j Jj-L aj! Ujj 4 aJDI y ^y Ay-JaJl yl ^JaJl aju j ajjUUI ^1 y>~S/1 
4 ►L^aaJI jlaJ ^sLiJI dJULaJl | tJp ^ dUJLJ 4 IjJLiyi^j (jl yLJl Jp 

.p^lj <ypLjl (-JW U^ 

USCii SjjhLt aIq^I y L« <jlU# y aJLaJI 4ej\pl SjjS’jdl ^yj-sdJl yj 

<y i r « - N ^ OjLf cr* 

. ^LJt oUL^I Uul 5JLJL5I aUi US' . <^>0^1 ^ jl ^JIjiipVI 

^1 la T > ii <3 1 L^*^J 4 O ^ o^li I ^ w «/?j ^1 l* h»«I ^yj -/** - ll 6 »Laj 

lLLLaJI |*JLp ^JLaj jl 4 5 jLya.ll JLLp A^ftiCII _y«-> A_>- ^iJlj a^p j I AmsAjjjLII 

^y U.LJU Uj jl Lp jp Sj^JL. aJLaJI JbJb^il UpLjJI ^p <3^^^ fl *U* jj .^UJl 
^Ip c^waJl <j j*^1a!1 ^yJl 3jj . j^jldl ^y jl Lil y^-l c->UJj^ 

. aUL ^]| jjp 0 LU 1 JI 0 jub JL>- 


^JL4 ^JIjlpVI y j . jiVl oU iUj y ^ yJ! Jib j jyJ 4 jlSL. ^y 
cyjjPj cij^ Al^»t jjU> yj^LlI j/l <yj 4cyyJlj 3 jUll ( j^-JLJl Lyjjpj (J j jJt» 

4 ^ Usp. l l tyjULiVl ^y JU-llI ol^L 4 aJLpSM ^il^ll aJLa y* Ujyj 30 ° Jp ^ UJl 



(jIjaJI _ JUjJI y 4JL4JI <!)J (JjJSjj . y l~> jiJf I 

yA y • (yA*" <3y) y <Jjy y y b5yt y 

V j jy N yJl) ^^JaiJl «L^I y jt JL-iJl 4^* ^ ^JU! *Ls£Vl y y 
* ^ «** ^y bjj— •* y • (jLJL i l £»A^» 4 aJ^ y^J 

-U4JI y <JLaJ| j . ^ ylJl y>U/yi y <j~*JtJl uj^ ol^l y y Jl yJl y 5 JLaJ 1 j 

. (yJ> ^ y ) yJlJ^pVl y uj/ ol^l y y 


yj^ry*) Lj_j 

u^U^Jo^ -*l? 



#£#> V 

lyj 1 JlV^-11 

^feULJl^ixJ^i/^l/^ ^V-AJ / 
tfy . cfi .. \>?. 





O - O |Jj *jy*& 


^aJ y <1 )LjS ytllj tLfJLsJl La^- jl jUJI c iJLiJl jujl>wJ jb^LiJl jliJ-*-*Jl 
Ll^* O jjjLi jt) 4 JL 2 JI J y ^*>L-aJLJ jJLp ^llll (j yJl y (Jj***-* y y 
yA y« jj^JL* <L)5| JLa-j 1 t J T £ _ TV O^UjjJl yjL* tytay 

. (i-J jJtJl olUjJa?*ll <^4^1 1a 

cJlS" 4jdLi>*il ollaJLJl c)Sf c^lUL^JI aJla ULc ^1 £_^>jJl <1)1 V[ 
p-LfiiJl y jlJLo tsu^t c^aib 4 £il jJl yj . iillit 15 AdL:* J £ y iLill JbJL>uJ 
y jlJLi <_£JL>-J cJl5 4 4 ^la jJl tyf yii . IJlS' SJlpLjL* O^LJ yp 



cJlSj t iSL j>mj a!j£| Ji*j> jlS" ^JUl yLJLi-l e_yJl Jjtij tLgjiiJl 

.(^) a!Ap1 j^SHI ^!>L£Jl J1 i.\::.~M 4yJiil cyyA-l L~iLil L*jOl1 

(^1 t A^laJkl ^ JjSlI JI>-LII IjJL-i yill joLwaJl <JLi JjJUlaj lyl£ <l)jy-T iillA 

<1)jJLJl4j IjJLS’ ^JaJL L«jlu . ^ j.:.,!LJI i^j^LaJVI ^y iJl t-> j jp oL^I ^y 

. Li — >- j jjXUll L^jl 4 y)1 iLill 

£-pjJ1 <1)1 jfju V jJL- ^W^JLlSI ja*j ^yil tJsL-JJ aJLa Ji y j 

L^ijJj <1)1 { j />\ yil Jp 4 <L*^3l ^ 4jj ^Jl Ja>- ►LiilL y> t y>JJ 

y ^5 j al^l ^1 y sMsaJl 1jjL-U <LUS <1)1 y <J^) J*iJb LSu: 

01 . (O - O pJj 2j^aJl j-t Jl) JOL-S/I £-b^l ^ c-iil^Jl yjll <jjj J-2 ->* 
<1)Ll«u yillL-l y*>L <-'&•& jJ (j^«Ji >«uJ ll •o^Jl <j^P*j yy y c J l 

JJi>- j! L-»j . c^ua^D ^IaJI bLj^Vl ^y cjuIjJUj *o j-JiL-4 <ua^JI aLs£l ( y ^jsjI jJli 
. fl-Jl v-jjJLi-lj yLJbM cyyJl <1)^1 cJiSfl £»j y« j-jl J~* <1)L~J^/I 

. jJl LJ y Lp jJi SylA-| O^Liil 4 JL>- 4 j1 Jp olbJLJl yL*J Uij 4 taJL>- 
eLjuJl Jl ftjjli-l O^LJaJl bJL>- yJ*L-l t--» jJJj yLjii-l jli ttiJL!JL5 

. mJLaII aJLS^L ( y jJLlI _ yyJL-l a yUll Jay <1)1 Ijlj yjJl ^jijj^JjLjS/1 

l) J u 4 ^LjJl alj£| <Ja^ljj d^JL^> o^Li UL^l JL>*J Lli 4 JjL-JI U US' j 

aJUJLp f.*\ ,/3~ (1)1 /JuJl Ljb . jiSfl ^ <Xli jjfcl ik^l JJ tills ^Ju jl 

(JU- ^ J^-iJ cLlS^ 4^j>iJl jl cr »«JLll jP j (ijjJi ib— lj> S^JL^ 4 ^LjJL) 

iJL>^Jj . f 1 J-j 4-jjjJl SjjjJ-l 4-j-i ^L^jVlj ^LiJl JJLLLll 

4 b .,*«1 jj L[ 4 4ji1i^ 4* k ) i 4Lui^L^| jiL ha* ^y Sj^ill p^Lalll aJl> ^y ^jJL>- 

yll) ^jJI ^jS Jrfr- 4 jl J^l jl 

4 b .vljj jl AjL^Sll oUl^Vl Jb-^l^j jl 4 (‘Ujly^Vl jJa>- fc/?* 

6 La J>-1 .((V* _ O (*J j JiLtJl jbjl) y tyjy-j tijj-^ 

. (( ^ _ O (Jl j jJaJi) a-^X! 1 jlj— tj ^IjjJl yj U"ljj j^Vl (*-yL,^i3l 

y* ol^^ll djJL>- O j-^ 4 -lLaS' La ^-jj oL^l ^L«JLp1 (»Jo IaJLLPj 

. L^lii 5iJL^ oJla ^ jjJ-1 j 4 0»^3l 


^A^ 



(r _ i) ftj js^ji 


L— » ^1 j->- 5j j-^Jl y ^lil) ^jlyVl yl H (j£j-i-Ul ® qLjJJ p ; «» -s ^ -J 
cM L*-T* d - ^ t>* J* >* Cf-^ C ^f 

i^JLSil pu$\ Lit jor 

1 2L*£J| J j_>- oLpUai Jl |ILaJ 1 (^JLII c L^JLaU Li I jJci-l ^j-jjL* < _ 5 J5J 
tl)LI *Vl ^ILaJI y L*—J j IjLliil t <yL^Jl y« bJL£ Ly- ^U»3 4^-ly 

t <-_*_^Jl cl *^ry* |11p $ fl^l I -La LUL^jj . ^ia— <j^yJl 

Vl . yJuil 6^ ja ^Lp y ^^k-- jJl bj jA Jl y i, >>», : „JJ j <j * yJl jlJUJI y <1 <jjl y 

. I JLa*j JLil Ayjlil l)1 



l*-i j S jy *aJI Jp j-* ll* Jl p « *. *^ a J ( jp Nli.4 <1)1 

A ...fl> ^w2l)l <1)1 j-P . ^Ul <l)jill JJ 3 jJU Ajj+JLa it jk*£- {jA aSjttil 4 ( Y - O 
JJ 4 a jj * ja ll al* j 4 ^IIaJIj . j m S” ^UJI <1) j*)l JJ J-^Sfl ^^1 

Jjj . l/a-P {j* U.n4 1 *Ja>- 4j>-1^j ^Qai JS^ ^ j^llj 4 4 -aSU! J^>- olpUaS illl 
A^eJU 4 aJIaJI j! jSjl# jj^a*)! IiIa ^IdJl <1 )^aJI ^ LajJl ^^saLI 4**aJI Cr 5 

O-Iy >bli Jio . ; jJIjlJI J1 v-JL ijb ^ t( iuj| ^ «J>»tti »i^i J1 

1 't — * aaj-1 jj jtlll al* ^j_4 oJl>-!j Jl j 4 1*j5Jaj o jjljJl la^ lal If- 1_^ j A^a^JI 

lift <1)1 lllti . A-plt |»^L/aT iljpV A^5^l* klojlS^ <P Olj*4 1^ »« A < A*a^]I JiX 
aJ olplti iJll jl i*jjt JJ |IUl 4 $y£. <l)^i 4bljj ^jlj e>tf>- £^jl £j-sa J l 
4 iJLiJ j £-aj . olpUaS ilL«l jl <a,jL p-~alsA-» ^1 jXil *>Lo pi JL Ij . Lw^ Ja 1 j-«l elU 
C~»~J v^-u>- 4 V^CJ! Ja^ ^4 pLlL pi Jl5 olpUaiJ! <1)1 <_£ ^tl p-^lsAj ^ ^ 

JLelwJl jjdhw.ll ljLj jjjxll — ^L*wmJ| jj»hwJl jd*^ 4 Lfej^aLp aJl^Ijj /^-*»S/I 

V^ 1 

l) 1 Cd»^ (^iJl al^Vl 3l>ej 4^T _ £) p«i j a j j . /al l Jp ^3jil p «*« A » l l ^3j 

jl jjL p_?l jl £jjj *iouAj» UJ 4|Ua]I olpUai ^j-4 £lio3 ^1 4^^! 

iJLaJl 4 ^ J>\ ^aUaJ ^Ju>-} a 1^1 jl 4 ^ y*j ip 

iJL^j . ^3 ^jdhw^hJwJl lJJ jP _jl ^1 4 AaJLs^SM 4JJ>LaI^-^[| AJa^tl Ijj 

^3^ 4_->^La_> V I ^ * ^1 l l 4 L^^jPj ^ j *» 4 iw ll 4 U»La1^1 

llr ‘ JiSll Jp (iijL^ ^p) olpUai yuj cujJLIj JlwUl ipUi ^a jJIoipVI 

ijjL^.1^) LpUaJ j-JLp ^u^JliVl o I p 1/1 Jp i_>3 oLaL/VI UajI 3JL^ 

^ IpLlaJ jJLp ^^jLj olplki i^jLaJu p^aLpllI {jA <l)lp jjJl (1)11* ^ JLfrO ol jJj . (LjjA» 

. i^JLill I Ul >>- 

4 ^jUlJI dlLUl pip ^ oliJj> l^jLiil 111 jaJM ^3 jlJLaiJI Ijl^» Ljilij j^L , aa <1)| 

4 (Ljjo jJl^oj ells’ ^jjUJl ^^>1 j^-ipIjjJI vlLLill ^\s> ^ olUjpj 

j*l^>-l ^JUo J ^ » I 4 A-h/jU J^OJJ i olp j-h4 J-4J 4 Lil yell ^ Olilj-4 J 

UU»I ells' JLii 4^4Uall JJ i-j-eJLj . 1 *^p jp ij>l Jlj V oo^lJ! 

J^lJl |1 j^iJl 4 j^LsaII ^jlp <1)1 . ilL» aL w«l j-> ^ ^>-1 UL^tj o LJLS iia^l jj 

a jOJl ^ JLij . Ulj-4 Jp JbJj 4 JLiill ll* 3 Jp-J JiS’j: ^ydl J I^JLp 

Ja33 i— J^* ollljil ol* Jj«aj • i^LdU jJLp jj^liJl (1) J*^lj ^^UJl <1) jiJl la <Aii /l 

<1)L ij«lj ii? Jp . olU jl x£- J^-lj ^ j^UaII .e^ij u^“ ij* 4 1* jlU |1 

j^LsaII -l a A ^ jlj 4 0»1 J pi jJ ^J+J > /ll ll* ^-11*1 ^1 jLapS/l ( j^« bJLP 

. ^*1 /I C3 jJl L j}\ it /a>ll 


ur 



(r _ t ) fSj jj^Ji 

Jl . ^jLiJI dlLOl j j^W j j >%* Jl (jUitP (jlij>-L« jLJLj OU — tj 

^jA A^wmi ( jLuwil jjj • olplki ol«jj A^JUail ^jA ^jJLf |i - ■*>■ * i 

<U-i .aL£l l AaJl^II £j| jllj iL*£)l 4l~A ^ t jaJI j J jiiJl J» jiai»- 

(. 4-j-ajCJl £A jj-SUil £J jll Jail-1 cJlj->*Jl ^LJL aJL-LL! -L-jjjJtj 

*V t AU ^Lf Aoy>UJlj JljjJI JaJ- Jl ^jJL OjX* uil^Vlj 

. (£jj-^all Ajllff ^Jl <u£ll jiJut ^ja jj£*Za Oil JL«j ^uJ i J 1 \ _ "^*1 • OllijjJl 


Ml 





4jojL Ja^j t 4 J \jS jA {jA A>Cj lJj jAj* yt>- ^.AyaT ^JLji <jJ 

^-Ul <l)jJail ^IJLiJl ^IbJl c 4jib^>- ^1 Lilji>- Uir 4 

^ Jjj ^AJI Ui>r ^ ilbbj .((* - O JSLSJ1 >il) :>*>UJU 

l C^lplJoJ 4 «jL*_» a «^a « > yt y Z*A ^Jp t j-kiljJl (1) jjtJl 

. ^JLaJU ^L-s^I ^LaP |1 p c)t 4-J ill «t> V Ijb j » ^LjJI ^Ua>-i lmmj cJ^>- 

• ^A a JJ JjLi >T Jl »-jVl Jp Syu 


(t - O pij J5^J! 

*jSta ^»- ^1 p— »L 0 jii* i~-JLSl1 Lil j*3 r \ ^ 





^y A4jJp ylJj J-P^/l yL aj j^j 4 jJtflftJl (!) yJl y* Ailj-4 yjl A-AA Jl *Aptj 
A-JLaJLj AjiJLI^ p^jtL^u Aj^j £sij JLisJ . 5 -jhJLaII LjIjJcM y IjjJaJ ySt L*UaJ 4<JlyJl 
^y*p jll IJla J j>- aJL^pI y£l . a-a^JI J j> IpLUj yJL j jJLp jl>-L>j oLpLLj 
jl . aJL^V A-ibi: oliJy Oi jj A^-u»U<aJ jt 4 L$Jl5Li y ^JL~J ^1 

J.^Allb o j~*jla A*A^dl J jp- iibkll jULll y AflU‘ 4 aJLaJI Jb JL> cJ Aj L »Jl»J 

j\ £jjj JJ a ? ~jJL ciji jJl y>y> ^LS” aJlLi^ JS’ yi . y Lj ^-4 j (j$t jy 
jl^*4 Jp l_-4» 4 (Jbll J*«-4 JjO • *— 4 L» AjUjI J jit 

jlj • y-*-}^ f-fliT *1 JJ j-S'Vl 4--»jJl ^ ^>o Jibj £jj-» 4i~>u (!)t jl^Jj J! j*Jl 

l^iiS' Jp (j j-SJl J4J *-**■ '* « “ <jtj ■ p* j ft 4-1 jj l«lc *ljji-l £ji f 4*j-^ £jr> 
tyjJl ^ J->«J y£J •[ 'j->" |*JL*J <yjSfl |^>JL>- J-P 4-->jjJl £JJ L Lp KJ jtj j— * jS/I 
y jJLil! IJLa Jp ooljJl JLsJtfl Jl a~jJL Jib Vj fej V 4£iljJl y 4^1 
jt jJLj (iJUJJ . A^Jai Al^tS/l aJLa y jJLj * jljiJj J! jjJLS^ JL«JL)I j>«J Jl*_Jl 
JJl ^si jJl Ji j AbJdl oJLa y cjiiJ . a£1 ^j1 jJl y oJLp! Oi oUJtxiJl aJu* 

4 y j iJtJl u-j^AajV 1 ^y ^»^..tbll (3jyA ^IjJl y ap- y< Lj^i 4 aj! j+* yl a^A>- 
Jj-«J1 j->«J A>-yJl jJ4 aJU-JI aJLfj yLflJl ciJL^Jt jl .^y+pyj jS JL ^1 JjJi jt 

. a-*£U y ^1 _ JUJLJ1 

aI&^I^j aJLjJI 4 ^ Y _ 1 ) ||jj Jp 4 b^lpLlot aj I >Jj ^ i» >^tJl yj 

oJLa cJl5*j . 0 jla2)l p->wJl aL— Ijjj 4 aJLaII cjiil jJl #-1 jj Jib jl ^ y*u 

y »i4“l <wiit jJl A-fply y j j!& Lyl J laI m j yJl ^ 1 4 

yj jiJl y AJUj»j Ajj^>4fl4 4 A^P j-J-J A^SCii y? y+pj JllAj . L^Jj a j-Ji jbl JSj Ap^Jl 
4 IpUoJ jJLp y»L j ull ^ j^sdli 4 ^^* 4 !) jm*P V^JUJl^ y^S* 

^LUI diiiJl ^JLp y AJL^Jl oliJjil aJlA JL>-1 ^JLij . Ail j—- yl yp i iji-b 

y* JbJL*Jl ^r.«.>J JLi j . ((V _ 0 |*ij ejj-^aJl Jp Al^p A^jL^Jl ^ L*_4 ju-A- sALlJl 
y Aikit y ^1 j J^blj ^U-pt o j-liJl yJJ! 4 jj yJl y j^jll 

1 y>w J 4 ylj oLjj^Jl 4 -L«Jpj o y L ( yly^*l JJU (y^-^Nl ^IIaJI 

yJl Ai>Jdl oUJbcJl lj.Ua J ^ 4 > - < d 4 LpIUj jJLp yJ^j .^>)1 a J j^ 

.(( 0 . 0 jaij'jS^Jl >;» aJU)I 

O^aJI j4 ) 1 fl.M*ill ( < *>J Jl ^1 LmJJ ^ y . J l jJJ^Vl j^i £y^" yA y^~ 1 p >i 4 i ^b ilLi 

AJLlUljj A«A^il J y>- Uyt jywjl AjI jI>-L a j*P yp ^ »^l)l lJUfc jz*~U ‘ jJLp y iL*Jl 

|%-ux jJl I JLa c--» yJl j j^-!All jJ j . 1 g..»l ju^JJ jwl 4*a.*/»7a ^L^JL) ajl ji ^4 

.((1 - 1) j*ij ajj-.AH jlail) ^j>«jJl J jilj |*-rUfcli£l JbJL>«lj 



( r - i) fij 

mJLaIS" oLaJLkj £* tlpUa* jts> i—JUll {j* OUli£ 

( j~+j ±JAy ^ **yr y* f <£S* j*\y* da~*\y <Li3l 
(Milan, Bibl. Ambrosiana, X j^LJU j-l* vlJliJl OjiJl ^ ^5LlJl ciLUJl 
. aj£1I ^ju ^ jj5CJU Oil Jbu j-J i73 sup., non fol.) 


MV 











(t _ t) (Jj 


^ i ^ tlpUaj tjywjL L-OiLl Li I 

4jwL ^IjjJl ojlj- /u» (JjUalA La .^Lp ^LJI <1) j^il c^mjLLaJI 

<Lw«l i^j Jb JL>*lJ cj i^aJI 0 1 4 4 i <1)L^ ^iJlj c LUaJ gu^Cj 

JLkj 4 TTVr iJLil t jJl jjL) J jilj 

. (<jj? jJl <j£ll jjJ-4 ^4 


\A\ 




y |I Ls\ J jJ r \ y Jsd>- p Z +. * a~ <j\ jf J! 1 j-p-I j--tj 

> j»« » P ^L J l O^aJ I JLm ||j 


<W L>L y JSL.^1 Ml JbJb£ 

ij^Lj j »rt j § 4 4^* CjiX^ ^y ojL* ft^slaXl flints' aJLjsJI o j.«JHl o 

l*-5 j JiLlJl jJaJl) JljjJl Ja^-j Jljj Ja>- {jzi OjljJL* ol^Vl iJLft 

i, . 1 1 qT7j . 4jA^j£- ^jisLi i^i «li£| *_->L^>“ Ijyj-t t ^xUl d)ji!l y SlJLL>lj . ((l _ t) 
IJI y> y« »JlJI ^y Si y-tll 4 J jJaJlj yJl Ja jJa_>- Si j-a- 4 oLL^bi-l oJLa JJL« 

oULLjN ji l A «« la > l >4>1 j ft »^ ‘ ( I 

L> j^XJLaJl 4-el (^JUI J-A-aJl 0} . Sj JLLA j LJ^J-d ^j»JU Ufcjj-U 4 S J .S. w -4 

c... c JLSli c oUi^ll ( y <j ( yti V J^JLj ljj yc* <Jl>JLI Ijla y 0 y*JL«Jil 
• (J®*** jJl <L)j jill y JbJLnJl <3 jW <_£ jl»«ll JJ l^-j S— IjJ JL>- 


David A. King, «The Earliest Islamic : ^laJl tSJLill JbJL>*il a~J>\j_J\ oLL^ J_p- (0 

Mathematical Methods and Tables for Finding the Direction of Mecca y » Zeitschrift fur 
Geschichte der Arabisch-Islamischen Wissenschaften, Bd. 3 (1986), pp. 82 - 149, with corrections 
in: Zeitschrift fur Geschichte der Arabisch - Islamischen Wissenschaften, Bd. 4 (1987). 

Edward Stewart Kennedy and Y. Id, : y Sa yr y airr*-* ►LJL* <ijJ* J y <£ y^ ciLJ y i3ljL> 
«A Letter of al-BIruni: Habash al-Hasib’s Analemma for the Qibla,v> Historia Mathematica, 
vol.l (1974), pp. 3 - 11, reprinted in: Edward Stewart Kennedy [et al.], Studies in the Islamic 
Exact Sciences (Beirut: American University of Beirut, *1983), pp. 621 - 629; Karl Schoy: 
«Abhandlung des al-Hasan Ibn al-Hasan Ibn al-Haitham (alhazen) fiber die Bestimmung der 
Richtung der Qibla,» Zeitschrift der Deutschen Morgenldndischen Gesellschaft, Bd. 75 (1921), 
pp. 242 - 253, and «Abhandlung von al-Fadl b. Hatim al-Nayrizi fiber die Richtung der Qibla,» 
Sitzungsberichte der math. - phys . Klasse der Bayerischen Akademie der Wissenschaften zu 
Munchen (1922), pp. 55 - 68; J. L. Berggren: «A Comparison of Four Analemmas for 
Determining the Azimuth of the Qibla,v> Journal for the History of Arabic Science, vol.4, no.l 
(Fall 1980), pp. 49 - 80; «On al- Blrfini's Method of the Zijes for the Qibla,» paper presented at: 
Proceedings of the XVI th International Congress for the History of Science (Bucharest: [n. pb.], 
1981), pp. 237 - 245, and «The Origins of al-BIrunJ’s Method of the Zijes in the Theory of 
Sundials, » Centaurus, vol. 28 (1985), pp. 1-16. 

iLill ULl iUUJl jjl U-U. Jy. j 4 y .(A. Dallal) jS/a .1 lUjj *J U 
Ahmad Dallal, «A1-Biriin! on Climates,* Archives Internationales : jiu\ <. ijj j£Ll\ oUJLdl i_>L— 
d’histoire des sciences, vol. 34 (1984), pp. 3 - 18. 




A B 

(1 _ 1) fSj JSLii\ 


J1 N 4^i Jl M 4U cil X j*jt - jS/1 • <J* aII—^ 

Mj X ( jJ> j& Jp ^ lap- . A J a>- (SI j* j* AB S jSljJl 4 JUJJl Vy Jaal l 
AB= jJoJl Ja>* (i J* iMB = q> M j XA = cp ^ 

.q aJLaJI AXM SjjIjJI >jJ- . AL 

^»jj| p-MtLl 4J J ft^jjll 4A^4^L^»Vl <S1a}\ Cj\^^^S 4 — J*pf 
aLJJI JbJL^ J ^L,A3 4 j^-oJLk-J ft j^yJLI JjIjUUIj Jij AP y/> JJ*J 

aJL-^j J aii jLcj 4.U.UM..4 CU«-srfg> J viUiS' . A^LjJI oLL*-*Jl oi^ Jlft aJo^Ijj 

Jl jS^ f. jl ^IsJt OyUl (J! djjtf ^!j ciJLil ftJijJ JjSlI J jAJ-1 cJtfj .ajUl 

Uai-1 uJ V 41 ~p*j aJLaJI JbJb^lJ Anils' OJlS’ LflSsJj c^liil j jJLll 

. 4^* oJLaj ^j^Ul ^ diJSj 4 j\ 4p-ji 

t JaSl |^» j |^P j-* ftl>- jlJll j 4 aJLaJI -bJbxll J ^JaJl ^-Xil v^JJalj 

. Q0 (J jjoJl Jp j_ia_^- ^j_4 AjjJLm^b SJLiLuJL* A^*J» Jp A^ij vl*p«^Jl £j - yA jL^il 

U5 . (( T — 0 |*Jj ojj-sa)I jJiJl) (jCixiijJl JsAj (_$ jJl ftl^l ^LS dJL) JLS' <wJUo!j j 

A— Ju^Jl ^ Jj 4ftJL Aaaj AAJ3 AAJjIp Jl AiU«pVlj 4 ^ ^>4 A^JjJsj Aj-^Lj IS jl» jl 

. AA^^Ul (l)j jjajl ^ ^ytflj J ^1 l^Jo> it (jl Vl 4 Ajp| jA Jl 

a>«j1j OnJLj ^*xlj OotJ^si^l 4 (jliJl La a^*j jJaJ ^ ^>4 aSjjJp iiliJb 

j p***A Jp ft * W^* A4 j^1p jj ^ 1 V^ 4 jJLp ^fc^llJl (J ^aJI 

Ll ik- cius ji*, p-y «v _ o pjj j^jji >:i) aJL^Sm ouuvi o^j ^ 




(V - i) fjj jSLiJl 

1>- Jy SA JUe cNESW jiSfl s yb Jp . jUU aUJI aO J>. 

oL* j*m ja CDj AB ObJoill . j*Jl Jx>- ^ y ED j AL <J jJoil 

. ii-iJl Ijlp OQ Jir : Q y 4 Jl y)l Jp EW j NS £• jly* 

AL (JjJaJl Ja>- (3 y S iy'lll Iflj AjjIj AiLb*fc 4 ^p 4 iyyll — <jL*JtJi 

AjjIj oLm* ^p •— 1 1 yOl — (3 j-*-0i JaA* bjl I yA j->*l Lio->* j^J * Jj^*^ 01511 j AfO 

£a l j5 laJl jS ja c^Ul c Ja-sM 01 . A<p = <p — <Pm <y* j-*Jl Jji 

* aIa^mJI Awjstf )1 jJal) aLIa* aJLwJI oJLa . q 4JL2.il 4 ^jlaA-l yjlA ^JpLaJ 

tg q = sin AL / sin A<p 

. 4JL4JI JbJL^ Jl>-I f jA dJLlSj 

a**jli$J 1 aLl^I jj SJUa* a 2 j^ oULp jJiLJlj ^Lil ( 1 ) jJiil y oJIpI jJj 

*L*Jp 4_0p! ^J Ip juu . j^Jl d^LLi! c^Lm>* Aia**ly 4 a*pI y Ji a^jul^JI 1^*11 

Jb jl^ ^ycjj 4 illlall ^y a)Lmma5 a^« aII***. o^yil 

oUL^J! .1 a y .((A . O pJj JiUi >j|) J>ll jiMl Jp a 5L^ y>li! yt ^1 

aJL(M^ l ^ * !». >« JbJL^> ^ Tm* « /3 j p>J yj 4 A ^ O I ^>I^J| C*4 <« ^U ijl >Xj«X^ Vjl 4» «i^* 

aJ^Llj# 4cilkl! ijLy y 4 3 jUl «1 a 0J . ,jj y£Jl olLllil ^1 p y LSL^'AS 

.' LJoju (jjlll Ji olillil 4 -jL*> y ^Ljdl JJaJ &JLU AiwaJl 

cotg q = {sin <p cos - cos <p tg <p M } / sin AL. 

\W 



aJLJlI . Z\{ jj-rfl J\ OwwmJI Ju*\£ jJLlait . (olLl! ^JLp 

L«JLlP c5 jA bjlj cLU c L f}\ (E Caa-wm JbJL£ <lUJl aLU* L^Lj 

t = ALj 8 = (Pm LjJ c cp j*Jl J (Jl *t a-pUJI a^jIjJI 

Zm Jb JL^- V jt jJl (Jj ^ill aJUJlI ft -L a • 3. ~ 

a£j^ 1> Ji j . aJLaJI yfc ^JD! a c^-JI ^L-*>- 4hy*j 

. R <kal)l (jiSlI j T Ala Si 11 ^ *1 ljl»A/l Ja»- ^jaiL ^JJl PZj^ £JUJ 

. EZ\|F S jjIjlII j 

<l)jj-Sj|j 4^j JL^Jl jj**a aJl ^ OJLavJLmAI JaLS-^Vl ajLA J ^J_>-S/ j 

^LiJlj ^IJl*-> ^ ^Lit) 4-«—>LA-l ^ *J> j& ^^1 aJU-aJI La $ jj j (^lo^ ^Jl 

^_5j Jl^JLI! Jl AjU-JL*J . A-ftjUJl A.w.>../a ll 0 j*AU« LfiP ^yJlj t(^AO a ^| j_>- 
aJU>SM ol$JL| O LajS ’ ja o ;^sb ^Jp ^jb»j . ( ^-Jili]l L« Jta- jJj) 4 ( ^ _ 0 

jh 2 l I .QT = ALj QB = q> M j WQ = q> ^1^1 ^JUS Juo tNWSE 

cLwj>«j 4 M2 ilaJLlI OT ^Jp . a.a ./a,:, ft aIj aj G JAx <_$ JJI 4 <! ^ 5 jl ^ll jJ jJlj QOR 

(jj \ _^il MjL jt US’ . BC M2 Mi viJDA Juu jjj 4OM2 — GC C)j£j 

Jp £^u \ . J ^ a jjIjlII j I ^ WE ^JaJL tiJJlj SN J ^jl^ll MJJj 4 WE J 
. K ^ a jAIjUI ^Jslaj (^jJl OM3 iJLftJ j 4OM3 = IJ i)j£j <L~>%j 4 M3 4 la S; ll MiL 

. iUll OK iJJULP 

Ja->- JajU^ BGC j QOR J-Lw 4^/jl . iJUIl ajLjJsJL aUJI ULa 

J1j> 11 L_ Jp ^U-J ^LU ^1^11 c^J v-jJl m *£j±\ J ^jU-Jl 

Llj . 1 J-P ^^jLsL -1 jJl C « «*< la 2 .«. a M 2 (J-Lc ^ jJl 

M! J ^ M 2 ikiJl d\* JljjJl iSy-* Jp ^>lJl 1 Li,lt 



of dUS (^1 col j i~l\ { j&[i-\ jj^*f jJl o->.* »*» .«»4 ISI (3 

jJl C. <v ...■* Sjlil (jL*JU ^LajjIj o jjb) 2 jJaliil Ja4^4 lljb ^Jp J^_JLji MjIJ 

(Jljlll (Jp oL-*JL 4 dUS (Jp Sj^P 4lJj Mil l) 1 . I J jP Ub jiaS 

£*-£ <£^ Jai-I (JIj 4 AI 4 L-JU J j\ (J| ^fjJl ^ oliLJJ 

t JjSU ^ 1 -^ 5 ' JSldJl (J y ,>.4 jLipL) cl ^-J>-t . O ilaiJl £4 Jj>J 1 ^fjJl 

cImM 4 (J ^I*Jl 1 (JUb ^Jp a^«j ^*»f ^Jl (—«<>»«< jajLw»u» ^^3 <Lutlil (1 ) 4 pI*JI 

. *>Ui iLill OM ^jl4 


w 



(* - o ^ JXjsJI 

^oJl IJub . twwiU-l *J> j* (^iJl aLaII aJL-^ J>- Ji*j J Lj 

oj . analemme vJ j y»-* 4 <?\jjt j^Ur* ^ 0 j^JLII oi*4 ^ 111 4 J jJU -1 

fl^iw^Vl Ja>-j (JljjJl -l*^ - (^ ^ >**4 4 ol> y .... l l dilP 

. J^jJl (_£ y.,.4 4 JL>“lj j!m 4 ^Jp IfK^* 

jiajl) (^jj^Jl Ollliil cpL-*>- Ala**ljj 4 ^ <£>- ^ 4 aJLjJI aJL-^4 Jj>- pj Oij 
ajo* (Jlj->“ 4 3 IjJu ^^5 flit) . (oliliil ^JLp i j-JLp J^aaJI 

( ^Uj ^i!1 4 (Menelaos) ^j^La ala ^ 1 oliLJaJ a*jj 1 ^Ul JliJl JJ-1 (f *\ * ♦ 

^1 ySlI ^ d^*Jl Jljill Jp (A - 0 pij j£dJl Jp . AjLp ^ Ifil l*i-pj 

: LjJ .TPQ dliJU SRE ^^4 TR Si j\ .KS j Z M K 4 SR 4TR 




sin PS / sin SQ = [sin PR / sin RT] . [sin TE / sin EQ], 


sin (180° - <p) / sin (90° - <p) = [sin (90° + TR) / sin TR] . [sin (90° - AL) / sin 90°] 

: L Jj . RSP QTE SR ^ 

sin PQ / sin QS - [sin PT / sin TR] . [sin ER / sin ES], 

sin 90° / sin (90° - <p) = [sin 90° / sin TR] . [sin ER / sin 90°], 

.SR (= 90° - ER)j ER ^ L* 

\ bjjJ . Z M ZP 1 SRK Z m K (= h) p-j 

sin SP / sin SZ = [sin PR / sin RZ M ] . [sin Z M K / sin KZ], 

sin (180° — <p) / sin 90° = [sin (90° + TR) / sin (TR + <p M )] . [sin Z M K / sin 90°]. 

: Lai .ZmRK LJiJU £\2S SZP iKS (= q) *a>J A jA 

sin KS / sin SR = [sin KZ / sin ZZ M ] . [sin Z M P / sin PR], 

sin q / sin SR = [sin 90° / sin (90° - h)] . [sin (90° - (p M ) / sin (90° + TR)]. 

aJLmJJ SJLpISj oJLpU JLxa lo. «3 (J bAl (1) p 

c Ks'yytt jJLS'S/ 1 . 4 j5jL>m 1 1 4^-LIa <—,< « >■ ^jb 

JLjJLmJI ^ JLij . aJLjJ?) p-**b ii j i j£l\ olliitil uL>ij ,jyCL *. J 

fij J*i . a^lt JiSlI Jii- J* fS Jbjll ^ J* iS^i jJI c~-J 

QF =J ZmF = AL' ciLljb tJljjJ! JLiUdl EZ^fF y t(A _ 0 

. l ^>wail J jJaJl Ja_>- <JI ( J^> AL^JlI L> j t, q > ' 

oltiitll qa \ Li' aJLpLoJ (jbljX* (jUamaJI ^j-jljb j 

• TQPj Z m F P 

sin Z m F / sin TQ = sin Z M P / sin TP, 



: C#t 

sin AL' / sin AL = sin (90° — <Pm) / sin 90°. 

I lU t ZmTEj FQE <«j(i olibU ^4 
sin FQ / sin Z M T = sin FE / sin ZmE* 

: cit 

sin <p' / sin (90° - <p M ) = sin 90° / sin (90° - AL' ). 

d)l Jl jj-iJ . £>waU ^ iai- (j ^ FZ = A<p' — (p — <p' pi 
clJDS . (JljjJl Ja>* Jp Z ^*1 jJl c.«,4i (31 Zm olilJb-[ FZj Z m F 

US’ 4 I 4 .- 4 J SjLpUJ j j>-1 0 cfJDS j 4 KF = q ZmK. = h 

* t FSEj ZmKE ajjIjJ! UjIj olibil ^ a . Jj 

sin Z m K / sin FS = sin Z M E / sin FE, 

sin (90° - h) / sin (90° - A<p' ) = sin (90° - AL' ) / sin 90°. 

: 4 ZmFZj KSZ *jj! jJl U3lS obhll j 

sin KS / sin Z M F = sin KZ / sin Z M Z, 

sin q / sin AL' = sin 90° / sin (90° — h). 

V jJL>- (p^A* iu* J 4 6 jjbLill plit) ^15" <j±S1a}\ ijJ*.* * ji \ Jij 

4JL*** Jl 4^ljJo plit) f-li jJl (jjl-S^ T ^ u^* • UU1.2 3 jJ® 

plil) pJL^Jt ^1 JL* j obJbij uU> 4 la M jJL>- IjjiT (p^VO 

^j-4 (jUwaJl ^JUj 4U^>° 4 4.L.2 ll J j->- (jUJj-4 (p \ * T 0 LLm» JI 4 Sj-ftLiil 

^ i i^Lij ^jjlj u> 4 4 jLjJ^* _j <UaJi aLi j-*uJt <u- . <j jJl^-i 

JI jp- ^La^xjJl U**l ^3 pUt) (3 j j-j-Jl p j jlil US’ . 4J<JLi 4 ^_s^Ijj 4 4JL^ £ 4_JL>- 

. J ^IA-1 ^ l^UaJI ^Jl* (p \ * Y o 

^IjUj ^ «J j*mJM 4 jl>-Ij 61 4 ^j 4 ^*>»liJI 6 j-SJl <jIju JU« 6 jSSjA\ ju^j jl*j 

j-A ^-s^lj ctJUSj 4 jjwjjil ^J»t_A J jJoJl IaJ>- J ji ^LJ Jj>«1 ^ 1<£*J 

<jyi- L ji < L 5. i l ,u.i>.t1 [Jiiy* ^ jS Aij ■ 5.1... ill -L- L ^ 

nn 



A <J IjkJl Ja>» ^12* SJjJLp lljJ? ^ ij 4 (ollM^jLnil LJl^) 

oLLp aJLHJI ciilS jLmj c ^JliJLl ^la .« jJ! <J Jxil JL>>Ij i ijjp j 

• gtflll Lil^ii-I ^ Ls^Sjaj I jjl AiJj* j-Ixjj . aJLi^ aaIi^ 

aLaJI ^jl^> <J j!jl^ c— >L m*>- <1) <1) i. t L^ajl 4 ^bulzil (1) jiJl £)J2 jIj 

£y*0 <J-P JjIJLA-1 j 4 aj ^^1} JjJ 4^ jS/l JjJaJlj fj* J*1 1 Jai- U-J 

43jjju» AjlLl£ (J jljl>* A-jL*j j,>o illlLAj . AA^Sd A <w > l{-s<a * j 

oJbJL^ j 1 4^1 4 pJL^Jl ^1 Jl JjLbM oj-A -L>4 j^Utfil J^>- 

4 (JjlJLM oJLa JL>-i la la a a (0 — O p-J j Sjj-stf-Jl <_£*-> J « (jVl 

^ JJLo ^ A^l ^ ^ (CJ ^0 OijJl U~*U- 4 JJi-l A*-^J 

^«ll ^IkJl <l)t£ A-jl olJIJb-^1 <JjlJL>- i j2?j <1)1 villi* jXJu . j£*£> ^IjJI 0 jill 
oLjIJLs*-! |t ;* ^ -i J jljJrl oJLA vlJl* L LJIp-J . A-Jj-aJl A^SCJU l l o!j->- jil 

. ^5 (_^t yJb JL*£!l 

AjLLl£ £\ jjtj c->M jJa-^Sfl* oNS/1 ^Ijl^jl-.I J y>- olijjll jj 

. ^y>J> jA aJVI aJsu*I^j aLaII vi*^«*Jl <Jj^ %43 S^lp 4 oLajjJ) 


Abu al-Rayhan Muhammad Ibn Ahmad al-BIruni, Tahdid al-amakin, edition : j — la — )l (o) 
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(® — i) 

I jl* ^I^Jl dy&\ {y (.iLitt J J^r o* *j>b 

4 33° . . . 429° c 28° I 1>jLl Ji-lall Liil \i* .Ji^l 

60° Jl 1° JjJaJl 4^li jji) 4iUai! ^1^1 oU-lj)M L^^p-j 

5 jU[jbu j-J 4 J oV- Ji on Obij^J! 4Y00A iJUl! 4 ^jjl ‘cr±-^> 

. (4J9 j 3 l i-^ll jiJL* ^ Sj^-L« 

HA 




^US/L ^*51 j} caJUpjJI < w * 1 p OjJtd)l c jJLp ^1 ^Jl 0 yJl pIj&Ij 

^Jj Sjj^ail ^Joil) A^* J ^IUJD llar.*«.> Llajl j>- I yj^aj j! c Lf- A^plit-I AJLiil oL*b£| 

cS^Vl cj\j^J\ <_y lii V UUiaI bJbf oUlji^Vl ^ lJu ^aJ Jij .((1 - O 

Lf»uj ^lJ A*m**J^ £jA aLaU A*1p 0 ^P Aj^jjcmJ! Aj^^-I Jp jJaii-l oJLa>- JUb 

* 1ft Jp Oey tJ.1 Jp 



(1 - 0 (Jj Sj^JI 

^•liJI (1) ji)l - jJiS’ ^LJl c) jill) Olj^j, a>*^ 5j^U^ aJLaII JUJb«i) <5T 

a£* a**J *c£jt)l\ {ja JUJLaJI £j\ y* JUJL^ *L-ll (JpS/I cjuoJI ( Jp * ( jJLp 
j-p ^p Ja>«j a*pI>- Ajiil aJjJ^» Jb *» y ^^S/l ^Jp £ Ja— jJl ^y ^*j ^yJl 

. 4^ jJUJl £Jjl; CjL>»? 4 I 1^4 Jj (J^a) 

m 


iajjJoj uk** ^ 4 <Lj oLilJb-1 <«J iii jj-SvJ» d)l yc^JaJl y*j 

43iAJ1 ^A> ^ J • LpJ 1 j l a rI 1 0»L> aIlu^ ( A^t p^ us^ 

y t yJl Jai- Ja^Jl jj jjtll CjlJUJL^- llai-l d)lSj . Aj>JL> cU.. 1 I pjjJalll j*jIaaj 
ySUSflj A^v* yo J jJoJl Ja>* CjUj y olyJL£> <1)1 Vj . Jpli.3 JjI>«Ij N tfiiUJl 
<LjJl £JU (. y^i* 0 jJfcUJi yj . SJtP JJ Ulo-t LfJ UaiM J-^aj jlS* 4jib>*ll 

UtiJL>- yJl iJLiJl y c-J yil ytSl ol>jJ jLJ Jl y>- ^J-P lljJb- 6^JL>Jkl 

OjJuo ^SIjJl y e** Ja>- <5 yl oy <JJ Ij JUl^ l *VjJ* <1)S/ 4 cf la^jJi UjjiJl 

. ol>jj ^jLj lyt lj j-ipI SJ c I Jj>- 

^LmJI y yJl yo L* SjlJLU jl>-LII #l*£| £Ljj i Lie ^s^ljJl yj 

j.^» 1 (jl OJ t.f 1 «*> Lfj • 4J-*JtJl ^JUaj 0 jLm m >x»1 I a *L | » ■■ ? . > jl 4_»f l^M^P 

4lI*>*JI ^yj^yk y^LSfl y <l)^£JLaJl Ia3 Jj>- yll ^iJaJl <jij J-oJL o - ja Jj>-LJlI 

. |JL>- JL>-UlI «JLa 3JLP <1)1 Vl 


ijJJlJl ojtwJl ottf^l J j>- 

dJUi y ^™Jlj iy!)L^I jllxJl y SJb^t j <ai oXa y Jj>-LJLI oIaI^I h.£ 

. ip yA\ j^LsaII y o- yui! o^LJLlI oIaL^I JJ <. l* Jt>> Jl t 3yj 

. jULdl y ^ y-1 <^L*t 4 J jl>-UlI ®L£| 

J j_>- jJLp (jliJl (1) j-SJl y» <J^^- dr 4 *y-j U-S” j 4 ^l£-* 4-Jay ^y-* 

<1)V 4^^-iJl * ^">L5J^/ 1 ^ JLsy-l— JLI t cy^/jJa-^Vl 

4 _»j ! y 4 4 JL 4 JI AL^i- t JL>-L-il j\y * *1 oJLj-j 4 4j1 c illtiil JjLmJ) ^UlP-Vl 

jy w*Jl IJLa <1)1 JL4Z j u oLL L Jl yuu C«alS^ <Xa> * y* ^j*}\ — jj «JJ 

Jjj *u >- y Li ? j} ^ . <£ (jj jJJ o-l 

i^w-wJl (Jl JljIp dJLJij t^yL-vaJl »— j^LajV) <3j y> ftl^i ^ X*U^« o\j£\ 

iJlA «La2| y~JLi L* iJlAj CAUaXI! JJ->*1 6 JJ^ ^1 • O.U8J 

SjjyM oJi (5 jL>«-^ j->»J Ljjj- <1 )j-£j <1)1 Jjb 4 ^jL>waJl *X>fc*-Al 

. OyJl 

ol^L C JgUfl^ull y J^k-P Ji>%+~A yXj (. yOA y ^jSl Xji tlijL-J 

O^asJI 4j L y c 0 y LaJl c o*AjtoX^I Jll ! Q c- 

JL»bcu (J jJaJJ ^ » o «/a7 jji j t JpUa— JJl y JL«JL)1 Jl ol yL* jJL5 <a^l* ^J-p c j^LkJI 



at lS>* 4 £jl jjl ^ J * j>wJli jJl yJl SLoll *\Jua\ ^Jjp 4 LjylJ 

j^jhJLn-i jaj LfJf j p-J ►L*JuaJl Oyjj^A il J^Vl LaLl» yJl 4 SlljaJl 

. UlL ...*H ^y 1,1-^ y*\\ M L>m^4 <JLi JL*1 jCL« oli^l jij SJbjJL-l O-iil ^jaa» 4 a J A L. JlI 
^ya Ij^UsuI c-» yJM J >9 ^ 27° [)>) 4jI>« ./ all aJLj <jij l^JufL OJllLi 4 IJL^Aj 

Lf- £**.:"> yJl SjJkl ftJUfc (31 lj 4 >mi |l 4 4JJ jdl I jL> ^iJl 4 <lfupJ*LLll t)I .(<3 
y* <La)I < 1)1 <~jA±j ^jl>- Jj yl L /1UJI at vUUJl) . 

JL>-UlI CjJLmJ* JLoJ 4 dUjJ <L>m^I-> . J ij_JtJl y* L#^Ja_>! ^->*j 37° 

^JL4 alii Ji j 4 ybjS/l JL»«~Alj JL>*^ ^t 4djJfcUJ! ^ JjSfl a*J*U3l 

JbJbJl y J .((V _ 0 pJj ejj^aJt ^iajl) 10° 4 jjIj £jl j-* iaia^- ol^l £• 
ya) ^ jJLgJkl j./an\ 1 (3J 6 JjLaJIj 4 A+j£ai\ ojdl y SJL-ill <4>*^U( AJJjJl j-saJI y* 

4 JL 3 t-4^1 y* »bJD y^jliM JL>»J 4 (^JLp ^k^LmJI <Jyll <31 j***' ctJlllI o jA\ 

Lf »- ja c->l yJi! 4-J <— • y*l* J^-IJllI L»JUj 4 £jlj-*iJl |» «4 ' l ijbwaJl 

0 I 4 J ^-^jJl j^pJtl 4 <il y L^— »l 4 oykUJI y* <yj .tlfcXUJl aj Jij 

4 v— Ip 4j^>«ll Ijla aaaIjJI <a1i>JlI 4 4 p-L 49 .ll 

y ^yJ! J dJLJUil Ubi yJl 4 iol^Sl ox .1 Utj .<UU J^ill au oV 

^ 4 ^ ^-f 5 ^ j-* 4*3 d)j^j l a : 4 4 S ybLUl 

;UI1 oJlA j 4>- Uul j> Ljj4j JLaUdl 3 |» «0» «/a’> at l"*^" ♦ l*-“ 

jli 4 ^*>LJL] jJLp a yiJl eJJj-a o jju Ui' j 4 JLJ ^4-m- ^ j 

i— > ^-*-11 4 JUjw» 4 « ^ A > a«ijJLa £j jjl JuU 4 LajLmi Lj^3 L . 4^A^Jl jJLil ^ JL.ll 

JL >*j at 4 <jJLi dj> 4 ^Ur...ij . ^yLSi-1 jl^-1 ^p-t Cj y\ 4 aJLJlU eL^lS^ 

ais' Lk-^ . f-ijVi ^ ijla ai»*»^w » a^ui ^jc^jjdi ^-jl^ <Llj ja l>-j 

> O j&\a\\ Ia^JL>* ( j*i\ <JLa]| Jij Lp- ^ Udjl ibJLil ^ ijljjJl j^aJl ( j£ju 

La^IJIpI 4 JL>-LJl! oUli^l J ^p- SJL>-1 j 4j>Lf C a»ilj3 y* aVl { _^ f - ji- |lj 
aJLA 4 m * 1 £*t jt jjp . AljkL^I 4 *a1a1I 41^Ll^a 1 I ^3 j^yA ^ .»».yl) it ^4 j«^L AjLw.’wx^f U 

® JLa Jjl. t j-4 at J-p jJL*_!j dJUU . I 41 4 ( jJL>«jJl ^1 ^_pLsAiJl 

^lbJl *L>jt J5 ^ Jba-ULI oli^N at jJl . oLlajJLI 

^LaJi jva«A > vt a-ijJi ftJu yA*j • aJL 4*d»jij 4^*t if) a 

(31 4 4-ju.jJl ^jj«saJ 1 bh j-pj i->- j-s^S/lj ^ jloil j jl>-LJl1 £-?*? «b^M 

^U-Ji j^-t ^ ciiiij 4 jLipVi J>-ii ( 3 *Vi £ji at Uiut 4«-jj jj 4^uii 

^^ill **.a‘> 0 jlIU oL^LaJI <*-*?£ L*^ > oLaI^I ^a^iIL 

. jlUJl ja (j j >- 1 a-lj^t <y c-jp-t a^UIl _ <ty)l\ t^UoS/l L^JJ yJl 


Y*\ 



(V 1) J 


t ybjVl .U.m* djjiJl ^y ® y*UJl OJU JaJfl^> 

<CjjJLt ^ j jJaJl ^ •»..<a7 ^1 4 ? *il)L LjyJ 10° AaJL ^vi j>*La {jUJ^ ^jjJLUl 

Uij O- jj |*J . ^ ^l*Jl ^ jJ-J yJl 

t)l Cj^" <y 4 (i3 £y* U^Uail 37° (ju^blll 4 - L a) 

j - a ^ ( 3 jj*i JX» ^1 t j<4i* l^>mil ^jjJl AiUtD^il 4JLjl) Uij O JLa-U jjmll 
OJJ .(Jyt Jl ^ U^Jflil c^yi-l y*J 27° Jly-) <y 

o^jl>« 11 a yljLJl <JLj £j& . i%£SA\ 4+tS Jij I 4 JU 5 I <*5^ j JUll *o!jj«S/I 

£• j^S/l IJL 4 J ii*>U V tjj-i Jl li^Jfiul u^yJL -1 LjjiJ 45° <Jp ll»JL>- 

. jJl c)j jA Jl ^y Jb*-Li! dU^I 



<A> Jjl3l1 AiJSu : Jjl^LI ipL^ : jlill 


J^-x. 

^^>4.11 ^lajl) d^L/aJl otljl JbJL>fcJj OJ^Jl qm La! j^JLJ.1 a jlpt aLl^l 

o ^SCLaJI . <Jjl^Ll ^Ll*aj Jj>* ^ (oLaJlI ^JLp i oJltll 

c-»Jl>-j jlaJ j . Lo < tj ] au }\ ^jA ^JLtJl IJLa 

^UJI ^ ^ j^£Jl JL>-Lm*1I v^JLpI ^ i Lf ] a ^ Mji \ jjjJL Jl AjLjA ^ c <a1i^ JlSCit Jjlj-« 

. ^lji <i) ^ aJi ^ o^j jiui c5* {» $««* >> oy Jjijii Jj^iJlI 

Jj JL>«lj aJjJ. 4 ^ A>wxl JS jij*l\ X*& jjJ j*»P <L)l^ 4 • • Al— ^l^>“ <J-Lo ^^Ai 

5Jl«jj - A-JL^j aJj^* <Jp cJlSj . A-Laj oUL Ala— I JJ Ajjlflll St>UaJl otfjt 

. OJdl ^ La JL>- j AajJLS 

L *-/*« *Lll *1^— JU \ s > j +£> (Jl^J->Sfl Cauls' 4 A^njAaJI jj-s A wJl 

viJLLaJI ^JLp IjJL-Lp ^jJJI JjjjSlI u^JLJlI *ULJl it cfJLi Vj . ^la— It *LJlIj 
JlUI 4 JjU* ^ c£j1j-aJI * (JjijLl a J-A <L)jJj-*j IjJL£ c ^^^LjjJI 

. A3 jMJ U >o 4 J jljil ( j& jl ^ <JLi>»11 IJLa ^ ^Lp 


Jjljll apLw? ^ Jl (Ail 


pj jl5j 4 LfiP-lis^ ^)Uo calls' jjk 4 fLSn Alla a>~ Jjlji! ^p cjj^ *— ^Jit jj 

1 * - ■ l| ^IJllI ^^ ^LaJI 4 I 4a 1^4 jl AjJ ■ JeXA3 j *»P JL— AjLmJ^I 

J^Jtu J— -a)I t J ua . £->»Ul c) jJiJl Aj|Jb ^ jlJLij ^ AjtJliM Ja^j J^-P (jjJiJl 

. a. *JtJl oIpLJI < j \ (A) 

«Mizwala,» dans: Encyclopedic de V Islam . : ^li;l t oU » ^ <>• (^) 

Karl Schoy: «Gnomonik der Araber,» in: : Jaj\ c^U JiLlj iaJjj^JLJ a— A j^kJ! J^- 
Ernst von Bassermann - Jordan, ed., Die Geschichte der Zeitmessmg und der Uhren (Berlin; 
Leipzig: Vereinigung Wissenschaftlicher Verleger; W. De Gruyter, 1920 - 1925), Bd. IF, et 
«Sonnenuhren der SpStarabischen Astronomie,» Isis, vol. 6 (1924), pp. 332 - 360. 

«Survey of Islamic Tables for : jl ^I ju jjk:.* ja ^1 t Jjljil apIuaJ J jIjU-I J ^ 

Sundial Construction». 



U) Aill^ 1 J jljl! apU^ vJ^LjI JL>-| <J^|Jl>* ip y* 

/'‘^Vl Ja^ I 4 J 


aJLjJoJI C-JlS^ il)lj 4 U~J 4 1 $.»<»< IjUb y <Ul.>fct»..U A^USfl oL^LjJl uj 

yJl h C(j\i«^lil t)t Ujj . ^1 i (J^lJbLl l^* ||j y]| 

<J IjJa Ja jJa>- y« AJiil j* oUlld L*_J (l)bJL>bJ 4 Cw^ JU iLull a j ^U; jl JJti 

a^pLJI Jc* jiaiM iUJ ij^laill cjLsAi C-»Lj!jl>*NI 4 <U# j J-^ly yj L ^».lll 

jJaJ!) aJ jjll ya->-LJ* J j-U y* n vl~*- i(n, cotg h, a) -LUt — j y J^UaJl jUT ^ 

y j* Jy^j- 4 ‘ y jjl yM J jl JL>- y J j ^ J-S’ OJ . (( \ 4 - O j^5j jXJtJl 

iijjll yi-Li JJi 4^».«tll ^lijjl ! A-JUl i^Jill y*>UVl y« ^JlJL 4 

<~J>J ap U J£! (h, s, a) JLftteJI ap^^I J\ L 0 l+Jj\ o—* - 4(SJb- J ^ T) ^Ull 
C— c yJi AjjJaJill 4 , d ^ ; oLjlJL>-Vl aJja £• .((A - O jJj Ajj^aJl jJaJl) jL^jJl y 
*»fJU Jl3 . UJ J J }Up Ly v^.^>w . «/?! jlS apU^ <1)1 Jb ^ 4 L^iJj jl>- 
AjI f LSll lai^- c>T 4 <JjlJlA-| aJL* 4 la .*1 j-> JjcaJL JLi Jjly c)l yd> <1)1 

• L^J« <^S/ Upj yaiJl dDJJ A*£jbJl yUail y JL>J N Ljt dUS <Jp aJ 4 14I • aJL>-Ij 

4 ^1 jlaj ^ vt«»jL ji^ >*li l»« ^ JaIj 

ajL^JI y aa£ aII . Sjl jp-j aU ^J o_£ y ^JL- 4 iJ j^Ll aj^JD y *>L*Li (^ ♦ * 

I JL* y> obid^jLil y a ^JLJ jlla 4 ^ >jJLaJI <b 5 ^jJ- 4 aL*ijI jIjI La !>Lb <il 4 Am^LjJI 
Abd! aJUIaiU iudajS/l v-Allit y oLulJb»-Vl ^J^A CUjIj cjiJjj* gJlxj . 0 Ja Jl 

^yjllj .ajjll (r) 4^jUJl dja-VI (T) 4j»Sll (\) ^ 

j 1 ~j* jl 4 (b) JljjJl Ja>- (_£ jJL«^ jl 4 (a) jiS/1 £ j Z»~.a ^ Id* 
i(c) Jp ci j>±a j (b) (d) ^ y JLi jl US’ ‘(c) ai^Ui^ Jjl 

(a) J-p (0 -0 5 ) J-p (c) yj-*-p (e) cSy—i! jt 


Boris A. Rosenfeld, Muhammad Ibn Musa : ^liil 1 Jjl jlL iiLtdl yjjl yLl JjlJb- J _p- ( ^ * ) 
aUKhorezmi (Moscow: Nauka, 1983), pp. 221 - 234, and David A. King, «A1- Khwarizmi and 
New Trends in Mathematical Astronomy in the Ninth Century,» Occasional Papers on the Near 
East (New York University, Hagop Kevorkian Center for Near Eastern Studies), vol. 2 (1983), 
especially pp. 17 - 22. 

Karl Garbers, «Ein Werk Thabit b. Qurra’s fiber ebene : j , la . Jl 4 i^J j— i c^-;L-5 J 
Sonnenuhren,» Quellen und Studien zur Geschichte der Mathematik, Astronomic und Physik , 
Abt. A, Bd. 4 (1936), pp. 1 - 80, and P. Luckey, «Thabit b. Qurra’s Buch fiber die ebenen 
Sonnenuhren,» Quellen und Studien zur Geschichte der Mathematik , Astronomic und Physik. 
Abt. B, Bd. 4 (1937 - 1938), pp. 95 - 148. 




Jl i~Jl> J511I fj\ i(b) Jp (c) Jp (g) ^j^A\ jt i(b) Jp 

(A _ £) Sj^oJl >31) .(c )j (b)j (a) 

JaiLj jUll j A*pUJ| AjjIjJJ Uj ^m^JLII Jb JL>«lJ IJL^ OoIj 

US’ . iJoLU} JjJaj ^naII J* jt £*^1 jJl 'jAj . ^ y Jl 

A la >*>1 aJ j ^ mi ll La j++mJU 4 liAJIJLp-VI Jjj^ijJ Uu>^ ^jiaju 

. j^l olllill uL> 

V j 4 Uli^sil 1 ^zu*«l ^yJl <LjJaJl J| SjLSJ aJ jLu M t_UbD, j 
4 Analemme Jl- yt lla» oLbS' Jp Uik- oLS jlj . IfJj J-^ y cUS" cJ jju 

J-*-p S jU jJLj aaIj^ (1)^ 4 Aj^LjJ>*l) Af-Ll>« oUlJL>-^J C-»^Lj^> JLlLu 41 m>* 

• AjL«ll tia y ±jCJ* 

J j>- OuU <n~x>j (^JJl ^*S3l J«jJL |1 (J>-V 4LJLp 

Ail |^p j 4 aJ 5^!>U! U*^UVl <Jj Jil apU^ Jp jt jJLjj . aIjjII ajJoj 

Oj 4. Li l 0 ^g£ U) l JLlb . <LijjnJl aJJJI £j-*p 1J-* <Jj^- LUp ytl\ 

• I apU^ ^ ^yUloi)! c-JLLL jlSl d) 

J^P W J *ap O^ail J| l^jL 4 A> fcwJ Uit C<» l « «< JLflJj 

jl>“Ij Jl IJLa a ijjoj . iU^^Ji Jjljll apU> ^JU» jJ^IaJI c) jJtll ^ oU j |fJ* 

|1 U>iJ 4<_$XJ jA— Jl cjLa>* £y jl ^yO'Vl ^1 UJ Jjkj 4^u^ljju 

o'yijJU JjlJbr twiljll iJla y^aljj . cjaJjil jlS U^l 4 JlS j-« jXluj 4uij«J ^*LJl 
c-Uaj JSJ ciUSj ( a ^JLU iju-Jl ^Ull ^ Z = 90° - h vl^) Z (T, X)j a (T, X) 
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(a _ i) fij Ji 


J*J- JO J jl -Isf jJail' ^*4 • (O' d*" 

jAS\ gjjJl .23; 51* J- > a*. 40 °-> 35 °-> 33 °-> 28 °-> 21 ° >j->' ^ 
JjljJLl .JU 01 .23; 35’ > ^ jS3 29; 30° ^ U- y Jj'-Mr' o' 
cjl y J ^ f tit) 

^x. ^ ^ oil ju, 4i^j r - ** + a <rrtx 4^* cj^l) ( r ^vo 

. ((Topkapi) <~£* 



<J jJa J o>- 30° 4 T <la>JUl (3j ij-i JL* ^ 3*1 1 cj jj| ^4 oj ipL* 

Jai- LjL»>- 0 ^ Jb^-j ^UaJl ^y ^tfjl y>- alia, a* oVlJlIl l)J . X cr >«JL.ll 

p-J ^ianT J j|jJ-1 ^ (.5 ^ y^t yj * 33° -J bjL-. *• JT^ c£*iJl 4 ^IjJu y 

< 1)1 . LhaJ-I y ip-y JX 1 yu-Jl flkJl J* flijl aj!)U yp- cotg 0 j sin 0 oNIjl)! 
yju <u£J . JMU^I <Jp ^jLipI iJufcj 4 10 «sinus» <J!JlL) ^L-S/l 

4J|jlU O^jJbr ^^Japl jl 5 j . 10 -J LjLmw* 1*4 jJ aJjjII yap-L^ J jJ® <l)t 4 Llgi^ ; > 
JjlJbU y Oy-p ^pll y 1* SJLSli jl .1 j-pS/Ij 10 <-*L4 1>JL?4 4 (cotangente) 

olj£| 4 Jjljil JaJo^- y OJL>w-il 4 6JL>Udl oL 5IJL>-^/I y 

A Lu-u- cilli cr **JtJl cJlS' lij *4 Ja>-^Ul yi . ow»l j y 4 Jlj^l Ja>- JJ 
4 (O ^ — £) ^lajl) n 4 J jJp ya 4 j ysipUSu til 



(U - O ^Jj JSLDl 

4jjlj J^LiJ j^P iJjy APllvaJ iw-Ul • 

.<>11 JljjJI J»>- Jl :L~Jl 


Y • V 



(x) jy*ll JJ A r «Jlj 4 JJ» cJ ^laJ dJLtUilf oLilJl>>Nl O^i 

. (-n cos A, n cosec A tg h) 0 ^ yi^tlJl SOpI* ^yjlll 4 (y) j+*l\ jyJd JJj 

^U> jS (Jjljll apLu^ (J j->* jlS. 1 1 U*Jl JI*pSH ( y jljla 31 ot y* j%p jJI Jpj 

jJaULS < yJl A-*jJLS_ 1| il^ll ( jj> JbJLftJl illlP Jlj L» aJ N| 4 1 jj\ iJjJLj <1)1 Op 

. iL-ljjJl 


apIil^ J a j>ts4 

y 4 4 yNL.)fl dULSJl pip y S>Ul aU>I y C^l SiJ* J*p 01 
pJp oLIaJIj *<pLll £*l>- Ail ypj aJOW! oVVlj t$j^£ll dJLLoJl ^Jp y * 
5 jpLaJI y J-*p t (4y^“ J— ^ y* jp^ c jil Jp jji a«- ; i3I jlSj t oLLlI 
Ju^Jl lip ^ ^1>L U>UU aA~1! ^jla; <yj . <u) fUA« f Ull 

J y>- AJL^JaJl *ly-S/l 0J . VA* ^y-^Ii y S^y-^ll jJa>*ll) ^» »» ll 

jJLJj . S jPlSJl y I^IJL>«1 m»N J5lli APj*p y 4 SJbJLP J jl J l>- SJjjil AjjJaj 

aL:< ASiLui Si j*&a Q& j^at ^jp aj! 0JUL«J V Lj^J 4 aJLpI *ly^Nl oJp 

j-sap ^ LkiL 015 pLlI (®lbl jiaJl) ^ Jill O^j 4 dJUS Jp Sj^p . aJ j jll ajjJLI 

. jJLj U Jp 4 ap 015 4^1 ^l! 

Ljj-wi j j>/a* a^JLaJI J^L^jSfl y Licw^lj 1 j-uIj La>-N ^^-15 1 jll <— SJy yjl* 

AjT y ^p ^Jl Jp J . aJs> jjaJjll CjU^-jJI y JbJbJl y eJJjil lip Jp- JLi j . L£ jJj 
^jjll ,y J -^4 jl 4 ONI C< ^J 4 Ajl Nl 40^1 CJ^% jLcu UJ ^Sll jJLsoll 
^LiJl Jl ^>- ^ (J. J. Sedillot) ^ ^JLj JLii . a.S>»jl~j ^JUl ^L^jlaNI Jp 

^j^Ji iiiiiJi gJi^ ^111 4 ^ JjNi ci.p:ll ur* « \Ari 

\Ai£ f UJl ^ yNl (L. A. P. Sedillot) .v-j .! . J ^JLJ US' .iJjjll o^Jj 

. d>Nl ^-ill c-A-sAil I ^ Jl 

Abu ‘Ali al-Hasan Ibn ‘Ali al-Marrakushi, Traite des : jJiJl < ^jjl yLt J 0 0 

instruments astronomiques des arabes compose au treizieme siecle par Aboul Hasson Ali du 
Maroc ..., traduit de l’arabc par J. J. Sedillot et publie par L. A. Sedillot, 2 vols. (Paris: 
Imprimerie royale, 1834 - 1835), reimprime (Frankfurt: Institut fur Geschichte der Arabisch - 
Islamischen Wissenschaften, 1985), et L. A. Sedillot, «Memoire sur les instruments 
astronomiques des arabes,» Memoires de Vacademie royale des inscriptions et belles - lettres de 
Vinstitut de France, vol. 1 (1844), pp. 1 - 229, reimprime (Frankfurt: Institut fur Geschichte der 
Arabisch - Islamischen Wissenschaften, 1985). 
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<* - O fij 

. 5 y»UJ! ^ jf- ia £- Jjl jll Lf-&\ 0* 

41 _4S3l jb tSyUll) JljjJI Ja 15° .jJi u^' 

JLsSai J>JU ^ Oil Jl~ ^ ‘ J "l' - Ji ’ lA ‘ ' ‘ r oU ^ 


TM 










t - lvfl J Jp ^5 y 1 iJLJl jJIj ji\j JSCij iljjll 1 (Jjl i-nlji <jj 
J! SjLij 5,1 ^la w7 V 4 Aj^JaJI SJLpUJI ^ jjJl LfcA pJJ |JL* . AplwaJl <J jJa 

aJ j>j Aj J aJ j>j A-JbS/l aJ j> ^JLajj . SJbJL*Jl J jljJL-l j A_Ajj_L> 

. flo*i>-l Jjljp*JL! <L^>u illi* iiUS ^1 ajLpVL caJ^jj^Jl! aJjjIIj aJIjIq.^Vi 

^ 15“ j lJL * lj j£- <1)1£Lj 4 < jjjjl>«2* ujpJ 8 *-** ollaJa>«l]| Jaiu 2 j*^Vl oJp ^ 

oLj ^ y*A jj AP LLpj LsAjI ^>«Jl l^S* . jl ^^4iVl (_£ ^1 m*1I 

jl^JL-l jl jJLjj . ^Uair! 4 A^Jj-^jJIj AJuSll J^UoJI { Jjj p >cJj ((J^UoJl ^LaJ 

^3 ^jilp c£^-Jlj Vl IAp ^AJl ^j^LaJL ia.jjj-4 ®45 j1ja 1I ojj^ll 

. *!>LJJ <>sJl £> >1 

apLuaJ J jl J lA-I ^ AP y*£- t cr ii’l J ll 4 cr ~il1 (J yfcloJl >JU)1 JJ j 

<Jj|Jbj- Jj j . <j\Ji>-VJl ail ^>1 a ) l ( j^j AjuLA L* JL>- (JJ oJtS^ (Jjljil 
{y> aJJj^ ^ j>Sfl *>-1 (1)1 Vl . Ajiilit ^ ^p Ja jJai A-JaiVl J ijljll jJ 

^Jp cj| j^tJl A>«jJ J^J £*PJ . 0 jjhllll ( jP jP JaA- Aj^j-»-*J| JjIjII jJ Jj|jb>- 

^ajJUj AJLajJl olpLJl A* jia>- £-1 pLaj JpLaj l2-»LjIJLp-V V jJL>- cJ>JlI J|j> Ja>- 
cr^b ^ ■«' - o pij >31) o-^Vlj jJIjJvi ^ >31 >1 

A_v^L>oj cCju jP Ja 'jJait- <J jljil ApLLsaJ Aju^I j <JjlJL>* ll ( jA JbJL*Jl 

. L^luriljJb £jA± {j* >Iii J jlaJLl ftJL* cJlj La j 4 J 0 j-ftUJl Jp jio^ 


Jjl>il 

ji i-iVVI ^ old! <1)1 Jb V j iJaJb i}j\y* (5>^ <>^^3 OjjJall ^ja (J-j jl 
d)t <l)ji c^ai>-I JLi l^Jw4 aap-LJI U IpVi jl VI ,^V>D ^-xLJl (1) >1 ^jA t\JiA e^ .f C ^/9 

AJ J j-*_4 4 ^ \ * * ^LfJl J-J L^LpLUp C— ^ ^yJlj 4 aJUI Jjljll 4>plj 

. Jjljll ftJLf A-wli ajI (l)Vl y ^ <-iUj 4 L^ip c- > j&A j 

j>ll j[V-s aJ j (aJIjllpI jl ajl>« j) oIpL-JJ vV-Vl Jjl^l c-JLp! 

! d-JliJl jJail) JJaJl JI^JpI Ala^ljj iJL >Cj j^^V-saJI a-Jb d)l Lwj . j.^a « llj 
. La lx L«j^La aJjjII aJa^I^ oV-saII oljjl jwJ OlS' dJUAJ 4 (oUJJ >p 

uiSi Jji^ii 

£+0 (j» u* 4 (( N * - 0 (*ij j^jl) ^Sll ^ J-iT <3J 

i 143 jJLi Jij . ^ * • • j»L*JI Jl _p- iJ» y Jas- (^JDl ^-ill ^^iiJl t jU-aJI 



O * _ 1) |*ij 

^3 ^ \ y>- \ l t 

IJla 4 J_p j-fJaJI ^iJj -^ J j>^-i • <>^ ^-rkr* 

4jIJlJ oUj>x 1^ C jUk^-Nl 4^>-J <J> c LsAjI iillA 1 

. (<J? ^5 a 5La ll jIjS/ 1 Ij jSL^A L^o-Ai AJ^-f-J 


rn 




{jA ^ J jljll AplUo oLj^I Lit£ (L)l£ ^LJl c)t ^1 4 jtfi-l cj lsA» 

*L>- jjj 4A-^j apL*» JSJ It ykks>- j\ jJaJl j-« ^ aJ j^IU . jLwaJ! 

( 1)1 Lo-S' . jJP DjjJb ^iS/lj 4 JljLlP*>U JJaJj jjl AjcLIoj JLlP I J~*£l a 1 ^ « ■ 

^ya^-LiJlj . j*/t* i 1 Ja^- LalJ illlft Oj5L <1)1 jj^jjjiil 4 j^lflll S^L,aJ Ua>> clUllA 
( jj» Jb JL*_ll d)l . aJ ij^ll ^P <-i jjLlt S j^IjJI jiaJ (■ aL^I ijj jj^-4 aJ jJd ^jjCJ 4 ^ jjLL* 

. L^pLup SjU- 4 J-£ ii-jw? 4(juJij ^Ij LoJii L-JjbSlI Jjljll 

A-Lli j-*-P 4 <LLt-P jiaJ A_$_>-J t Ut|JL>-lj 4 A »■*,..»■>- ,tk^l 6 jJL* L$Jb# JLjJLaJU 

^ C« w « ./g JL3 (Jjljj# ( 1)1 Jb tAi 4 ciUS . IS^LLl (JLwCLw-^L) 

.° t) c5 k^^Jl d)j^l 

Jjljll ^ LLajI *!A^p j - J J a j ( S \ - O |*-5 j ojj^aJl ^3 A.. »«J jjJl aJjjII d)J 

.*ijlsji & ^uji ^1 ^ \rn/m* f uJi ^ jui .^1 ijj$i ii a^JjlSh 

<jLc« jLjjJl oLpL^ la. A3 ^L-«J Lj»L jJ&>- (1)S/ 4 6 A-J£jLj SJbli JJLf Lfil 

C—O—^J JLfij (^yuJl A-$J^I) J ^ la 11 Jbu La o jJLaJ Lai . A-JJajJl oLpLmJI w.T V J 
yjJlij . v— > j-kIIj ^ AajLLJI olJbJL^uJl £• Jjil jlJL J+& x llj J^lall oLl>iJJa 

David A. King, «Three Sundials from Islamic Andalusia,» : Jcu I t i- JjbS/t J jljll J j>- 0 Y) 

Journal for the History of Arabic Science, vol. 2, no. 2 (November 1978), pp. 358 - 392, reprinted 
in: King, Islamic Astronomical Instruments , XV. 

David A. King, «A Fourteenth - Century Tunisian Sundial for : ^ a~J I aJ jjll cJJ 
Regulating the Times of Muslim Prayer, » in: W. Saltzer and Y. Maeyama, eds.. Prismata: 
Festschrift fur Willy Hartner (Wiesbaden: Franz Steiner, 1977), pp. 187 - 202, reprinted in: King, 
Islamic Astronomical Instruments, XVIII. 

Louis Janin, «Le Cadran solaire de la Mosquee Umayyade a : j£u\ i ^UJl o-e 1 <ly~ 
Damas,» Centaurus, vol. 16, no. 4 (1972), pp. 285 - 298, reprinted in: Edward Stewart Kennedy 
and I. Ghanem, The Life and Work of Ibn al-Shatir: An Arab Astronomer of the Fourteenth - 
Century (Aleppo: Institute for the History of Arabic Science, 1976). 

P. Casanova, «La Montre du Sultan Nour ad-Df : ^ll jj ^1 ^ <_$ jA J j\y j 

n (544 de 1’Hegire = 1159 - 1160),» Syria, vol. 4 (1923), pp. 282 - 299; Louis Janin and David A. 
King, «Le Cadran solaire de la Mosquee d’Ibn Tulun au Caire,» Journal for the History of Arabic 
Science, vol. 2, no. 2 (November 1978), pp. 331 - 357, reprinted in: King, Islamic Astronomical 
Instruments, XVI; A. Bel, «Trouvailles archeologiques a Tlemcen: Un cadran solaire arabe,» 
Revue africaine, vol. 49 (1905), pp. 228 - 231; Louis Janin, «Quelques aspects recents de la 
gnomonique tunisienne,» Revue de V Occident musulman et de la Mediterranee, vol. 24 (1977), 
pp. 207 - 221, et Henri Michel et A. Ben - Eli, «Un cadran solaire remarquable,» Ciel et terre, 
vol. 81 (1965). 


Y\T 



O ^ — t) |Jj 


4 jL^Jl ^jA oUL JJ *•— *5^ * ^^UaJLl jJL& ^ jjl ( 1 > jA 3 ! 4 *»«j jj aJj j* 

jjjt jVT Ijj£Ll* LpjJ 4^vJ $ ap-U* y jJl L-fl^n aJCU) dili 

. (^-jjIj 4 (Alain Brieux) 

. JljjJl Jap- Jl 4**J j^oxll 1* aa jkUu 4 < _ 5 >i^il ilUfi 4<L»»LyaJl o jiiJl J! 
^UoJl j 4 j^lall JJ aJIJLIpI apUi <_$! 4*4-^kllll* ^UaJ <U*I jil oLpLJH Ja^- dULfc <1)1 US 

jA <Jjjil Jp oLh 1 .* jJpLj oj . 4 jc*J-I A-pUA-I S^LaJL JaJ j* iJLfb 

US' . ^ ajjL$JI S^UaJI olijt olJbJL£ JJ 4 JjS/l 5 j-JUj ‘tS-^Jd jJJl 

^1 jits’ l* jA jj-a-UI oLaIi <1)1 <• Jp Jp ' jlapJL! 4 -JlI ^japualJl j^Joj 

Y\r 



CJir 4 JlUUI yp LbLLa VLL. ilS| AJjjil oJl> j£dJ . SJjI j £jJaJ& fjAj ^Slj3 

4ji Jp* 6j ^jUI <XJ-ddl (llJ^ l ^ «A.« *J l Jp jb>- |> »<ijJ 

. <— » yiilj ^j-JjbSfl jJl 

^ cj-— - ,J i_r* ij~‘. i/* d£r' , _>^ ij~^J >*J ,jjl ^XL*Jl L*ij 

\+a\j» i^lj SJit ij>. f.\m/\m ^UJI JLii i jJLp gl^JI 

.1 > «- m . H Aj>-L C . . *A > Jlij . (( \ Y _ 0 |*Jj Sjj-moJI jJaJl) LjjJoj jZJ* Jp j! yb» 
c i,,»»?ll ajLjip- ^ jjc* l>JlyJ Jl y> Vj c ^UJLt jJl ijJLdl y* 4 jijisLl a^JL| 
caJLp^U aJLUa* a>wJ AVI ^l*Jl ^y ^jUalloJl cJjil jJj . <JJLo yJpjJl 
j>..-ll ^y c-3 j-JU <L jifi ajjS voLap US’ . aJJ&I Jp lylSL* ^y UajI S Jjc+~a cJl j La 
y-jl <ljjA jJL*j La Jp o^JL>«o*lj ( jJLp £ybJl j jJLJl jJLp ^1 jJI Oj-oJl y* 

COILS' yJl O^fSfl J jlJLJLl C^«JL>i"^l AllS 4 S^Ls<aJl olijl JbJL»hll jJpLlJl 

i l^jJ 6 yy> 

illiA 4 ^J! jJl . J* jJaA-l y* a^L*! oLp d>^Aj jJpLtJl yd <Ujya dJULi 

4 If- ^^pLM { j l ap^Lll\ ^ i aJ j^l! j| . <*a\S- jJI aJp*)LJI Jp aJ J o <J jlya d>^U 
aJ jjll jl LA . S^L^aJ j <Ljl4jJI oLpLJL) Up ylaJ- J*a^> 4 aJLaJLJI <fJL.| 

Laj yJaJl JJ L* o yjj AJlyoVl oLpLJU Up^Jo>- J-a^- 4 A^^iJU a^JL| 4 Sj.w ya.ll 

£-a (j jl jiil 1 $ ./a Vld jj . Lj-j jpp J--_5 L*j ^j^dJl (3 j jd jlaj L« S dJL)JL5j c aJlmj 
. ^ J V j>-U ^1 ^IdJl ^ <p!^j c-L^I ^ 4 4jjU-JI iJUl ;j* 

j-jJaJl J-J aJLS^ 20 Jl 20 £jA A-laj Jv5»l ^ a) <4jUx4 Up jJap- o «*1 a 

^j..» ■» d.)l U^UpjI axj^ 20 Jl 20 4 a«iAjj 

U^t iJL^ ‘^rflaJl U^UojI •-yjji- JJ aJJ^ 20 Jl 20 ja J-^l j*j 4 

JJ jcpL- {j* li^UaJl j^ojiII St^LsP aJLJj 20 Jl 20 J-^pI yti iiil ja ol^ui 

. JJLJl Jp J- 3j y>bdJl JLmj AjoI jjl J iUlill j^lpL-JJ oLi>wLa illlja jl 4 S^L^Jl 
4 Ayajj A_pL*i 5 jJLp dj^JLj Jllll p jJl y>J J-J oJI jJl A la »■ 1,1 {j>^-A Jll> 4 I jA~ 1 
. jJpLUI yjj aJ jj* J[ jJ-Sll ^ypwil oUp^j ^li L.^a>».t Aj| ^jUalioJl JU JJj . apLJI 

l jli ^ Jj J bu a ^a2:ll cJ jJI aJ j^LI ^IjJwL^I Ul^JIj 

J-J d*3 jJI Alls j 4 j-JaJl Jju La S yj J Lj-J J-J a-LjJb^U ( JLlil 03 jJl J 4 ^LvflJl 
.» u 4 cy jJilIj j_$JpJI J^L%p J| au.oJlj CJ jJl Ujjil aJja ^Juj . oJLiuj j j la,,ll 

aIlJ J l oly^dl L«J . S^LaJI aJla J| a^iJL cj jJI ^IJj l^J ^.^jJI ( yL>Oa 

Jloil LaJLjJ 4 jsAi\j aLIaJI Jl v-JL cJ jJi ^Ul jl^ill pLij JJJI Jp j^. 

4 oLpU«« d>^U jl e jl Jbu tju pLLaJI jl vJyu jl CJ jll Jp3 4 Jp jJt^Ll ®Jbk Jp 

AjV jJa»«*l aIs-jjIjj JJLJl Jp jyb JCp pLa^JI j^Iaa j j£j AlS {$ji AlpUal— L j^^j La^ 




Ot — t) | Jj 

^y jJl £Ad! LLU c*Jl£ ^yJl c jJUlJL)! iJ jj* oUa.la^- 

. J^Lo ^y jUVl <-&•>£* iijJL>- ^y *Li» *lj>-l 4JL0VI iijjll ^ C*JL . JJLo 
jJLp Jyjl ^y ^yil c I < 3 j j JU AAillslI A ximm II a 1 taLft 

I jj£*La lf«JL») <ui) jl^l I ^y ijJLdl jJp vlJlj U jA\ J i ^jllaJail oJ jll 

^Jiji OVT <1 jjiiilj jlfiM Jl ^--JaJl 


Y\o 


jl t jL js* jjJI jlmj 4-0 1 jJl oULhJJL c-J jil ^L*jla1 ljJ . ai**j j jI 

oJ! ji\ aIoJD J3l jll ^jUaiU Jp JJill ^JL Ljlp j& . oLpL- 

<jl 4JU ^i! 4 pUiLu*Ij d)^^j 1 4 pLmJ| 4— <Lajj 4pL* 5 jJLp 
^poJi Ju5 <o! jJl aImJDI j Lip- 1 |%J> Jlij . Jlill jJl j»ut] Jl j^iall y* j>-\ <)T 

jjp Ia jI^jI jyJlj 4 1 4 I 0 JDI Lf-S/ 4 4pLJl ul^UJ 4 pL* 4 ft^JLp 

4-14j 4pl jjp Jjb VL*J ^Lb^ll ^ 4 jL£ JLaj jLLlJ! 5J jJ-« OJ ■ 4]j_}ll 

. \ ^VY j»Lp Lj_*JLJl oLi.: JjVl S ^-JU aJ jjll a -L a c^jup j jJj . LJl ili^l 

* j-sA*Jt ^ 4 J JjA Jj^l 4 4--J J ^L 4 


4j£j*aJ| Jjljil 


Lil j-P Liiiiil pJp ^ JjSl! Jj jil Jl ■> JAJ ii*y>A lijjA L»i JJ ji 

frlJLij! cjjljll aJla ^Ijl>w-I jjp ip yj> ji! oliJjil (Jl bbi^l ilibj iCa!^ Iff «J jju 

. 0 ijjiJl ^ 


4j£ I y>S- C J\*JLJLI ^jdJ! 4 Lj j— • J J-A* IajJLsO* ila ^45^ Z3j ^ Ji! «j| 

j <Li4jJl oIpLJI ^UJ ^-X>*i-J j ^Ul ^ c-«i«p 4 4la.,,.-i LjJU 

<jp yJl JasL ^ jp-SlI j (jJLo) 33° ^ yi\ JaaL 1 >Up- 1 ctl^fsr^l j& y^ 

^^-4— J 4^151^11 L'jPyOJ J^L>- JA O J jJU* 4 JNI fli-Aj . (v_JU-) 36° 

j 4 l ^aJL)I ^ ^:.-4 JL*ltcu ji+~A «w^ *S^lj^-l <3L-*® 

t>*jj L^jl* i-,J5j jJl ^ 4i— Jl l-> j^til ^ lij— • c)j^a 

^J-p t— ij-L - \j >^J-P Ll l ^^LajI j+j jmA 1 jy*& J* 

<jj}\ j 4 L^JLp ^ ^>- jil JJoj . <Li*j oIpL^ C-3 jJl (j-LS ciilJb 4 -U jJoiLl 

4^jJl oULJl JbJbil) ^ u 4^| 4 ^jJl)l jy jlli L m. l l 

olpL-5' isJJt- OJl^ j-A * Jlj j^.ia.ll (yh+A olij! <1)1 La 4 a^L^aJl olijl j 

. 4<s^l>- 4»bLaj 

C— ^ 4 <LJl 0 jJ5 Jl aljLljl 4 4jJ> j -a-xJl Lij > U IjlJLljl jjLS^Sf I ci jP 

JL>- JJ CJli' 4olpj . *JljjJl Jap- ^Jp 4i j ?+ 1 aj 4 -Oj-4»P* 4 J 9 L— j ^^Lio ^JL)I 4*0 

J 5 - 1 (i* - 4L^:^ 4 S^UJ j 4-la j 4pLk jsa Ja jJa>- J jljil aJLa Jp 

jiaJl) aII l i n^p j c ^sJl dlll^ 4 Jjl JL p- d)l Jb Vj . jj— A-iJl ijyJaS 

. Jb»-L— il jlj-wrfl aJp 4pLsoJ 4>-^j SJLA4 CJIS’ c(o^pl 



jsa\ f #ll 


ii\ iLXJLi Lfj jJU- ^1 jJl 0 jli\ uU >UJI ^1 c5jj-JI <>XiJl ^1 
aJLU <L-Lc- ^ iJ5U iS j>cL\ iikill »ljjfS/l ^ ^a^Jbcu oMI « 

^IjS) S^Uap ClJ *UajJl £jlp- d^J • L$i pLLlaj H jula 4 <Lajj^ SJLpLaj ( J^aJ| 


<1)1 ift\ 


(^iUJUj 4 Ja jJoiM t y« (Jjj cMjjdJl ^ (iij 


^uu jl »lk^) US' . 50°j 40°j 30° J> y JU» J JJU»jJ Urill ^JUal! c-^4 
4i*-» ^ aJLJL-J c ^jL^Jl *1 ji-x'bfl Jaa- £• Ijjlji* 4-i J^s-JL) 

v^ j .,. ^:!! Ohj-voj y*jl<j>- <j^i ^ Wj>^ cP 

LSI jJL^) 4 jLspI j*-* (!) (1)1 l ^^pUaI^L 4 L^aa JLaLaJLa o^L/a wJl 

^Jp AaPLmJI AjjljJl 4^1 y j 4 ^3 j^l j»^»J jl 

^Jp 4-i jJiXa Ua jJo_>- 4 -Jfli 4jjJ-A <1)1 lo^ . A-UajJl <Jp 3y>- yyb ^LJ ^-La 

41**1| *-_ -^j I ^jp V^biJl ^jA JJldJ j^>Jji <w^a>«J I fc*? y 4 aS J>%*A 4>%+A .t/9 

4 iL-JaJaJl aJ Jj il 6 Jut 4 ifl .^1 jjj . 4 m 4.»1 <JbM 6 Jut j Ij^J (1)1 ^yJl oLalaJI ^P 

cUUjlS' 4 ftJLxjj j^JaJl I ljLpLwJI o^l jj ^ j> la « m< i 4 Ijl^* Apy^^a^ll 

(1)1 a^LaIpLj f-^iaU- (1)LST ^JaLiJl yl <1)1 J-Mp) j a il 4 pLa (JjJp- 4jjj .m > 

. (iSjjJaJi flJlf- ^JaLa 4a! Jlp^wjI jA » S > qP yJl Ja^- ^JjA d^ f J - ** _jiJ j-sAaJI 


LSCU UjV 4 j-Ip crfc Ali-l (1) ^iJI J^U-j 4 Lid j£zA Jii ^j-Aail L«1 

^Vl oJla J . «4-5l 5 ^iJlll) J>- JSlJb aLaa U ^1 4«Jjbdl S ^b» aLJ ^>-1 
jl— A jii Jjb j 4 4 yil SJLpli Jp 0 ^k 5 ^ Jt> y OJU 4 ^ yb (mjL^sJ 

(£ j-p - j jtf>- y* UajI ujUIiJ L*£ .<1)1^ { y > jp Ja>- (_^1 ^y ^jL^-Jl *\ y—Vl Jai- jl jj* 

^S/ 4^pLmJ|| 4j^1^J1 ^aI* 3 V^« «>fcj 4 d^ bpl*^-*^ cLmJLa 4 


Janin and King, «Ibn al-Shatir’s Sanduq al-Yawaqit: : y ^UJl yXill pj*>Ul yiy (W) 

An Astronomical Compendium * , » pp. 187 - 256. 

S. Tekeli, «(The) Equatorial Armilla of Iz(z) al-Din b. : t y 1 ^y Li jJJ ^LLLll yJ y 

Muhammad al-Wafa’i and (the) Torquetum,» Ankara Universitesi Dil ve Tarih - Cojrafya 
Fakultesi Dergisi, vol. 18 (1960), pp. 227 - 259; W. Brice, C. Imber and R. Lorch, «The Da’ire-yi 
Mu‘addal of Seydl ‘Ali Re’is,» paper presented at: Seminar on Early Islamic Science, University 
of Manchester, 1, 1976, and Muammer Dizer, «The Da’irat al-Mu‘addal in the Kandilli 
Observatory, and Some Remarks on the Earliest Recorded Islamic Values of the Magnetic 
Declination,# Journal for the History of Arabic Science, vol. 1, no. 2 (November 1977), pp. 257 - 
262. 
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- O S jlail) gj jJi cflii Jjt JU-lJl *JL* 4 ^ ^>- 

li J> UL>-t UT 4^1^ ^USl iU!l J1 ^ LL? >>- ilSfl SJLpU . or 

. ^ jP -iai- Liit 

i*5Li cJl* ji\ t^Lill pi ^Ul J* f J 1 L^ 1 <-Lp 01 

Aj 4^L^NI oUJjllj (JIaZj L» . AjIxJU <UJj+P <JI^J ^ 4 A.^^li j.^aP- d)l>l bjjjt ^ 

^ o-lj^l p (_^iJl ciLli ibjjjt ^ cJjjJLI J^wJl <L)t jSIj 4jjl^ll 

j-4 j <JL^jL« L ^iaJ ot LIU- OLS' 4 jJLp- vlJLlJl <1) jjUl ^ Libros del Saber 

. ^yJ > ^il IJla J y>~ <L*^L*^ll C->U)jil 4-JUl Oj^ <Lwi dJlA j 4 U^ijI (J jljJM 



Or. t)fijijj*l\ 

AjjI^JI ^U) JXJLj oJLA* 4 * JJLaII o J\& «J IjJU pV 

^jJU 4 Jill 4 x» ij) Jp 4 jl ^ *4 m. il ^ApLaJl 

. (J 4 (Kandilli) LIS' JUp ^ ^JUJl ^jlJ iu>« 2 « 


Y M 



^UJI :oUil jjp 


4la»«l c pLp ^Jb^JLj tOi^iJ ^^JLJI jt-Lp ^ ^ ci^LaaII |» Ipe ja-j L. <jl 

ol jJLvaJl (c >» * 1 j-*) oLpL** XjX^- Lp t j— •— iJI 

.ill Iao A^LaJJ Lj* Al 4 y *jJl J^lyJl Ot L»J^ . 
oJI aljol (J.P j-JcJ S^LaJI olijt j^i t ^J^ll JiVl LoJL frLk-~Jl ^ j-*UaJl 

Jljj UcJ S^LhaJI oljjl c^Lm*?- Ljjlpj . ^yA jSfl Aa-J yj 

. ^' a ^yAjSll JjUl Jo>o UajI Aa-j y l^i^i Joi-I ^ 


^>1 <y s%^il oUjI 

AaP yi 4 jus 4 tOjytJl ^Jj^ll Ol jaJI ^ a^LaJI C-O JjsJ 

_ 0 ^j+Zj J. : .LCmJ 1 jlaJl) 03 jJl <iUi Jua |^jI3 OaJI j 1 3*> L JU ^liJl c) jiJl 

dUiij i jr*y^y\ fjJi Lu* oIjuj^oJi AjLfJ Liijj .((\r - Oj Or 

J-s^l^iJl IjlJj . jiS/l ^ ^ ^3 oJu L«JLLp ct-jjjJil S^LaJ y^jJl J-^IaJI 

oi jJl Ijlj [*£ . Jl yJi jJp c jlfJl ^Lij JJJl Jo JLiP y>«AJlj »Lt,,wJi j*>Lsa) aojJI 
it Ja>-^L» LaJUtaP (^1 i (JljjJl Jo^ jj L>wj jf jlaj ( o^Lp i JaJl a^LsaJ jjU^I 

y# t— » yJ^uSfl ^j3 oo oJLS' ^yJl Li jL*-*JJ Lajjj . joJL Ij-j L 


«Salat,» dans: Encyclopedic de I'Islam. : Jti\ ^ c-»l jJLdl J y- ( M) 

K. Lech, Geschichte des Islamischen Kultus : jJkJl JjSfl ol jj_U_iJI J y^~ j 

(Wiesbaden: Otto Harrassowitz, [n. d.]), Bd. 2: Das Gebet. 


«Mikat,» dans: Encyclopedic de VIslam. : Liu\ J&\ c-ijJl ^Li J i*L Ljj J^l 

Eilhard E. Wiedemann : J*>\ tL^Uil yLall y yii: US' iS^LaJI olijt olJbJLP J y ( \ o) 
and J. Frank, «Die Gebetszeiten im Islam, » Sitzungsberichte der Physikalischmedizinischen 
Sozietat in Erlangen, Bd. 58 (1926), pp. 1 - 32, reimprime dans: Eilhard E. Wiedemann, Aufsatze 
zur Arabischen Wissenschaftsgeschichte, Collectanea; VI, 2 vols. (Hildesheim; New York: G. 
Hms, 1970), vol. 2, pp. 757 - 788. 

Kennedy [et alj, Studies in the Islamic Exact Sciences, ijJkJl 4^ JJrs _Jl LSJLo ^ 
pp. 299 - 310. 


David A. King, «New Light on the Origin of the Prayers : ^1 iolJbJb^Jl »Ju jjo. J y>- 
in Islam, » in: Oriens. 



JUp t jaP L* Jb 1 ««Up tjLj ^fbJl 2 *>Up CJj c)^i <. t J U* jJl <l)j ^ aJ! 

j^uJl J^lall Liu US’ . J jb jIJjUj ^yiSll oJL>- cSj^Jall 

^ ^U-4 iijh UJUp (^4L>*UJl <J jiaJ (jjLw> {J-bJl jaj UjU-P 

iUkpl bL*^^Sll j^iaj ♦ owh l i *i*P ji c aJjJ? ^y i > »iaI 



OY-Oplj J£4l 

JUp IjlJ t {£ oV c -Up IjLj 

UIjLijI . AjP J** ol jJU> iillA • ^JLb OJjP Jbu 

^pl^b aJLIJ! ol jJUsJl otf jl j tJ^UaJl <J^b Jjjl^Jl oljJUall 

j4aj -Up aJLftix^t t UoU i3b> . ^>wJlj *Jl <isu«il l^j ^ 

ojj^oJl t Jli^S jbll . A>w-^ail uL4.»< ^ ^Sjj tOlpUi-l 

jLdl ^Itil ^1 ^i (\ \ - O Sj^lj (JjuU-l) Lb^ (W _ o 

* 4pUp* -j 




4 (lJ ^^ 4 ! Aj & J*** (Jjylll Cj1>U»1^ 

* dcu>>\ji 

jL*x J-^LL 0 j« g la H ^jlll aJo^>JU 1 iLOJla- Jlij 4 (> y>waJl oLq.>~.* 

.°^ ) J ^ajJlj S^j^kll ^ Ju^Ui! 

aJJJI ^3 LgJ 4J13I jil ajlajJI oIpLJI g-l^.«i«l ^^- << ol jJUJl jJLJ 

J-s^liJl a_*_^aj cjLpLJI oJLa J j-sdJ-1 Jjj . ^L*)/1 JJU *^JI 
ol j 1 va 1 1 oli jl Jj *X£ . \*j?r j~** cil 1-ftJ j*J (j** ^ -> * ' 1 <3 J j-i 

i±^ j (^^jlji c^a^i j ijjSJi\ Lbuai Ji > \ £> iLuiL) jiai j^j Lj 

c j .,<a « llj JaJlj ^^waJl olJbJL^ J^UoIj 1*5" . 4*1* jJl oIpLJU LxJ ol jJUaJ) k - ^ 1 


David A. King, ail t^jLiJl cLLLaJI cjUJj* ^ j Lf- oULjJI Jj>* (M) 

«A Survey of Medieval Islamic Shadow Schemes for Simple Timereckoning, » Zeitschrift fur 
Geschichte der Arabisch - Islamischen Wissenschaften, Bd. 4 (1987). 
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( J*J 3JL >Cjj . i-oUl J ill till AJjajJl jlfJl dolpL- £• tJJaJl LilJ 

6 j-Aj JJaJl j-^J 4 j4ia ^ «»i^ aL.^I jj LlajJI oLp’LmJI j ol jJUaJI aJla 

■ 0 v> (.l;J >;!) olpU! 

LL$ ^11 ^LS Jb>4 ^4 J^Ufll) Slfl,.*..* 4 ^Lm>> j*«w®L^ 2J 

(Jl SjLiVl jJL^> c «oULll 1 %-Ip# ^jLs4j o^SCLJl J^LL L*ljju jJ*Lj <1)1 J-j 

i- 3 jju LSj cJjliibj . OuLJl LrfjLi! ji bc«>lj IjLilil t—3 jju |l oVVlj JjUbM <jl 

jl 5 jL^iil <1>J$ t 4 ~p jJL)1 ft^>-S/lj ^LiJ! <iJUDl pJL*j < aLol I oliJjll <J^L- ^ja 

^o«Ls^liJ JjLhJI A--6 \ c-AlsdJl < j-A c J^JaJU 4 la «,*■»> 4la.*l ijj law? ^ ^>- 

Jl j->- JuJii Jii j . Lf }*jy*J \ j 4 11 £jUl!I »iJUUJl jJL* J-J j-a IaJu-ipI ^yJl 

41o>-^La SJlJj ^ clAfli-l c-JLp-I ^ l*i£3 . 4-o jjJ l j^UJil ^ Liilit l ^ jjJLp 

aJl* ^ k • * tS^Lp-j . ^LmJlII *Lla_>4 c. >-*.»»«. i Li jJL» *L>- Lfij. j_aS/1 |+-m»3.1Ij i 

ijju A^^lall JlLp Jja J jiaJ 4 JL>-i j t a JL>-I j Lj 4 4l*Jl qA J^J c p-^L^ll! 

{j* Jb JbJl ^ a Zjj 4 4 a ‘../all IJLa {jA L.o.^7 { jJ> jmj . flail aJ jJ? ^L <L)L*JV 

*. ((jliil 0 jt** 1 <J1 ^ laj) 

68 10 j\ 975321245 

olJL ^- j O ^-Sl 4 a^L/> *Jb JUP 4 JJsJl J iiiil <1)J 


4 pL» JS’ ^ JJaJl J jie> JuJJZ- Jjj-I ^ja g ^j^uo Oa!j 

^JJaJl j**j JoJi>xxJ <^5^^ 4 L“ljj jiS’Sfl ^- aIi oJlS’j .jl^jJl ^ 

LlajJI oULJL ^Uj (T < 6) jjk ci j 4 A^lall Xs> ^y^S/l aJl>- (JJ L^JL 4 (As) 

• c Jt 3 3jj^ •i** 


T = 6n / (As + n) 


I oVIa« t Oj^LwU j L a.^UaI ^yJl C-Jjll t— (J J>* (NV) 

M. - L. Davidian; N. Nadir and Bernard R. Goldstein, in: Kennedy [et al.], Ibid., 

. Jj Ia^IjLju (jL t yJl »-i>L-ljjJl j 
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<pL-JJ As = n ^-iJ! JbJbxil Jji oJLa . ( ja>‘ LlJ! J Jp n Jlw ci~>- 

<pL-JI Ju JL>vjJ As = 2n j 4 ( j .^a » 11 j ^^whaJI *Jb) jl^Jl {j* <111111 -Li^JI 

. ( j+oaD LL>-1 SjuiaII) 5 

«LpIjj JULl* ^ <Jljj N 4 dJ Jl 4 2 1 4 la i j>-\ OJL>- j Jj j 

. OA> ^l ^^-V 1 (W-M «>• Ufc* 

^Ul JjIjULI fjtf 

oL5 jl la. I iijjjdl JjSlI JjlJbM j ^iJl y ^ jjljjM <!>t ^ 

^jill 4 J JjJJ fiJub jjjj-ij . £y-Ul <3 jill 4 jLl> ^IjLaj ^ tlilS j 4 jlfJl 

iJoJ- 4(Jj-k SJL>-j 5 ^JLp JJi JljJ^t 4^1jJu ijbj*’ l-ft !—*■>■ 

J Jai»- J-4 CjI> 6 Jl 6 J-4 J*sPl Jjll fj £A 4 ^MXW.1 1 4jl Jj 4 j-ftJl 

_ O J*ij Sjj-soJl Jajl) (^l*Jl <1-* ^ iilk*) cr a^-Ul 

4 jlflJl olijt tj^u c 4 ta ..«>.» (£ JjlJbj- Owa j U^j! ^^Jj jM JLij . (( \ 1 

. Aj-Jjij W Jp J jljJ-l «d-* JLi J 4 ^ j-s^J jil ^^rwodJl j^/ l*J 4 4*l*j oIpL- 

IjjJaj JLSl MjJLp- 4^^L^JL) ^-IxJl j j-ill ^ J-* £sPj dij 


' Jail 4 fjA> j*l I Ja Ja>- lp|JL>wa<l ^Jl (oVlj JjlJbf-) J JLi- 1 J j>- ( \ A) 

David A. King: «Universal Solutions in Islamic Astronomy, » in: J. L. Berggren and Bernard 
Raphael Goldstein, eds., From Ancient Omens to Statistical Mechanics: Essays on the Exact 
Sciences Presented to Asger Aaboe (Copenhagen: [n. pb.], 1987), pp. 121 - 132, and «Universal 
Solutions to Problems of Spherical Astronomy from Mamluk Egypt and Syria, » in: Farhad 
Kazemi and R. D. McChesney, eds., A Way Prepared: Essays on Islamic Culture in Honor of 
Richard Bayly Winder (New York: New York University Press, c 1988), pp. 153 - 184. 

( j j* li^Uail jlfrdl *s\** o^Lsdll olijl JjJL>«i 3 Q.l>^7.»ll J jlJli-l ^JLil <J (H) 

King, <cAl-Khwariri and New Trends in Mathematical Astronomy in the : Jail i Al l ^LLijI 
Ninth Century, » especially pp. 7-11. 

tJub t tj jl Jl ^-*-5 yj <j jJoJ : J jl Jl <plia^ :^llll ^mJl! 1> :Jk <1 ^JL5IJI Jj^ 

David A. King, «The Astronomy of the Mamluks,» Isis , vol. 74, no. 274 : l Jx j! ^JkJI j 4 J ->» ^ W 
(December 1983), pp. 539 - 540 and 534 - 535, reprinted in: David A. King, Islamic 
Mathematical Astronomy, Variorum Reprint, CS 231 (London: Variorum Reprints, 1986), III. 
David A. King, «On the Role of the : Jail 4 jl>-ULI J jl>1\ cj J l c->ll i- J y>- 

Muezzin and the Muwaqqit in Medieval Islamic Society, » paper presented at: A. I. Sabra, ed.. 
Proceedings of the Conference on Islamic Intellectual History, Harvard University, May 1988. 




(U- 1) fSjijj-*) I 

JbJb^l] Jj-^r 

. ^jjlyU ^1 Ai Ja-ijl 4jl4lil S^Lail olijl 
Jbu ^ i J U 4«V^r Ahlwardt t<y)y) 

. (Deutsche staatsbibliothek j**u <y 





















Lai . { jJ> jjJl Jb jJflt>- j£] [+a\JS^\ 4 4lfl>«-< *~ijb 4jLmsP Jp Ll-j* 4 Ci jil <— >L-J- 

T = 1/15 arc sin (sin h/ sin H), 

JL. ( ^aJLit cJ> jJl (T < 6) j c Jljjil H ^ ..4. . 1 , 1 1 ^LaJ jl h Jlr 

. a^a j oUL ^ vlilij 1 t*- j j* jp- J\^\ jl Lrfc *-iJl Jj ^ 

dUi j 4 h = H j j£j L»Jjlp T = 6 j 4 h = 0 j j£j L« julp T = 0 jl ^ jj) 

Jl SjLi)fl jJb^j . Jl j jit Ja>- ^j jiSfl ^ ^^4-lil ^j>-j iJljJl Jp 4 4. .J aZ aj 

JSj .(^JIJULpVI ^ ^ j->- j JLP iaJii UJj ^ c^iljJl 4 4 jwJ| aip jl 

. (h < H) jujljil ^-uJl ^ja aptj* J£) Ja5i 4T (h, H) jj>-l«l 

4jLJ^ <iLjiaJ Lw? j 4 ^M»Ul 0 jiil ^ frlJUjIj 4 <L£LaJl ol Jjj- jil Jb>*jj 

4 * .,2, » jl 4 T LjI jl^l ol>*jJb Jj j-i X-a ^.^d«lt C*JjJt . b . V> * o j 

^ <p <Xy>- 4 8j (pj h ^ li^Lkll jl 4 Hj h jjfciwJLlI j-4 U*>UaJl 4t iLlill ^LpLJI 

^ JJ-Jb . (H = 90° - <p + 8 jl Jl ^JU) c^jljJl Jil ^ 6j J*il ^jm}\ ±± 

j»li <w^>* J ji <J|jJl ^1 JL>sl^l oLUjJI <. « l laT.Tj 4 D ^jA j Jl 4 4«^i ^ jii! oLJLjJI ftjjt 
. (oLtJUdl pJL p : jJLp ^^li-l J-^it jl^D (vers 0 = 1 — cos 0) JL>-I jil ^ JLjl jJl 

^j.4 j j.o.LJkl LajL*x*I ^yJl 4 c ^l sua jil jj jJlII ^ c-oL* ^yJl <up jJtJl oL^ail j 

: JUI jiui Jp (&jJ.| ;; : ^JL) 4 jjla j^ u 

vers t == vers (D — T) = vers D — sin h vers D/ sin H; 

Jp ^LkjI <j^Lu 4Pj*p jil aJLmAI Jjj»«1j 4 w.^tfll ftJUh Jp <)j^mU (J j«*A^I ^^*jij 
JSL* . «N0 - Oj (U - O til 5>j| 

<UjljJU jil jj jJail Jl ^ JAJ 4w««pll italfcil 4bJbL-l OlmA ]| Jp LnAjI J Ij^A^-1 

» JllJl J^M*il J^ jjAj 4 oLLju 4 1 4pLJl 

cos t = (sin h — sin 6 sin <p) / (cos 8 cos <p), 

JLij > 4 a « >^i)| lit 1 1 A a +* & 0 J Jj*>L«ll (Jj^SLLJ! JLij 

J? jJa>~ ^1 jl>wL^^U 4 JLI 3 cJLS* Lyl ^w.4 » 4 ^L»L>i 4L^«^L^Vl (JjIjlJLI ^ja jujlmJI 

* J^l 

JJJl jl jLfJl ^y 4pLm. I I JbJL^> ^uj Ll^pj 4 ^LJl (Jyll ^IJLlil 4 JLhj 

4JU ^j . k-yj-jJ-l La j^i" uLmp- jl 4 jJa— S/L5 <jT ^IJLi^JL^L 



K 


E 


A 


(U _ i) fij JS^ill 

y i J 0 UJI c JiS/l .0 cyl ^ll J j>- ajjU-^ <La! jij^gu 

4 OP gjjL, II jj^1\j tEQ (W) y gjjL, II *Ly^l iaJ- .NES (W) 

4 B y JljjJl J®*- £-4* ‘A y tijU— 1 . Z ^ytjJI Cwj 

ajjIjJI ( j^LaJ I XK apLojjI ^UL t X LLaJ- L*j J^-til . C y ^JiLj 

AjjIjJI aJo-Jjj jl) TQ ^jLft^ll * 1 y-xVl ^ y aJo— ly ila^JLlI oJL* y iyLJl 

. EK JiSlI ikJy o^-Jl ^ylLj (TPQ 

y Ajy>* a 1JL«S/ Ax^aJl AJlill AJLi-l y l«l 1 4n**<g]\ ii yi A>-1>- V «— jJa^-S/l 

J^J aLU j y ajlp jlSol |%J 4 LajI Iiaj . v-^LJ-l 

. Ay> jVl y y)l -t ^Ja>- 

a*w? Ly t^lJJuj L*>L>- T (h, H) J UajI jyl«t y (Jp Jtf j 

y I y y ilJl^ a-^U-I aLUII S^LaJI J jlJL>- y JbJjJl i* 4 >- Jj j . a5J.s AJlilt* 

Jl asL^NL tjlill J~->- ^ tJjljJLl d Ju LJajJj . jJLp viJllll <L)yll J], 

<l)t yj • fcuJl y* ^jj dJLIij 4 jj-mJJI sJm 4 <y ^Jl S^La-II oISj! 

. j-iUJI o jA . Il iyJ jl5j 4 c yLjJl y c~ +* *J>j jl5 JjIjlA-I oJla 

^Ljj JJUI Jtf julp Lr ^Jl ( jJ> LL>*J! ajjIJ a*... 2 1 olyJLdJ oJb»-j 4 ^Jl jJl y j 
L«-^ . <jyJl y ^ <. ^> > ^^JLaJl y lLLJSj 4 jl $ « ll 

(jwj 4 j-sA>Jlj yJaJl oUa>«Ul y ^Uljl ( jw 4 Jj!jl>- 

^ jaj yJl c^y-S/l L50UJI JI^pS/I y JbJbJl y 4 y^JJl j y^Jl ol yi 
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O* - t) fij JSLiJI 


JA o*LJl <i jljJI JbJL>w «analemme» ^ j $\ij 

Sj yl!l (1)} > l'* ojIj jl ,» .t. 1 1 jil £Uj jVl 

L*UjL, 1 Sljt ^ ^Li 5 jl>* j£ \ >y*L Uu-i viJULi *U 
OQ JJLc i aJLp *Ll» . SQBN JljjJI Ja_>- ^ J^JLj 
I JiMlj VjJl SjJUJIj tfjU-Jl ^Vl Jft»» JI>JI Jp SNj A' B' J 
j£Ul Jp ZXK ^ji) gUJjVl 5jJb jJai .X Jai~* X' HkiJl Oj&j 
^ ^ju X : JljjJ! Jap- <sy~-* Jp ZO LfpU-i J y>- (0 $ _ O j 
Lsojt j--iJ .XiYi = sin h »iJJS <jp gijj *XjS = h jj cXi 

JiUiJl Jp AB VjJl * jrSljJl J-Ja^ JLJJLiP . BY = sin H <jl Jl 

Ur) Ji^jJl Ja^ Jp B ilaiJU jULI U>i Jp. (0* . O 

- O j J5UiJl Jp) X lioJLJl JiiiS . (cos 8 LjpUui a jib ^ y 
(j-tjAJj 4 (O ® - 0 |*i J J£iJl Jp) X 2 ^ J BA' Jp U^jaP (( ^ £ 
(jl (Jl j.yt 1 1 . D ^»^Jl 1 ^ jiJl BA 4 <-pL-JI a^jIjJI BX 2 

:dJUjJ ^ BYA' j BZX' odlill 

BX / BA' = vers t/ vers D = BZ/BY = (sin H - sin h) / sin H 
. t (h, H) J Ja^Jl Oj^l <> oaL. ^1 i-p j-lil JU-pJl Lp ^ 
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— O 

. (i-ilo jji ilo 1 1 yhUii) L r . ; 'w i U 

c W * £ _ o f\\W c** <jjl* b^Ij 

. I i j.±£\ t * \ Y & Ja L-iu e* 
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yj. ji\ JlAi j s^Uj >-^i ji ji 

(llsudjj jl^jJl <pl-x l^>1.>.i.>«j <**> jit (Jjl Jji-I ^jA e JbAp C-> j-^Jp 

c->L-lp- JLAj . SjjLJl ^ j>dl Apl—* 1 j! C U 

Jji Ja>- Jii X u«^- tT (h, ^) j\ T (h, H) L»| jJ t l^*- 4 ul^i JjlJ^-l &JL* 
jJa-^S/l^ 4jSl A>-1^- tiJLlLjl CoL£ JjljJU fiJL* JL>-! J*>-t <j-*J ' {J’** * 

aJla (1)1 jSjj V * ojjJI jjj* a^jL*— J i oIpLojjMI ^LJL) 4^1* 

. j (JUaj CJl^ i*jJLiil JjljJLl 

i j^a j^ui j ^lji ^ jiJi om J ^ 

j^aCJU Nj dJJUl JjI— J J-4--J <Jp 4jj£S J^wo ^Uefc^J 

^ UU>1 JjU*l 61 .cJ>Jl J^ 1 > Js4-J J* ^ 

Ul . <~J>[ jj jiaj a+>- j jjjS/l ^ (^ * 4 * ai^ Jl i ( Ja^ ji 1 UJl ^lil) j-sA> 

a JLa * j /> i 4 ^ " ^Jcjci icujjJ) uL«i- ap j-s^ jil caJliLiJI JjIjl>- 

. <Y 'WLJt olj>dl 


: J*j\ t J jcW^lj jjC jj t jC t»j>Ull JjlJbj- tiAjjju J_p~ (Y*) 

David A* King: «Ibn Yunus’ Very Useful Tables for Reckoning Time by the Sun,» Archive for 
History of Exact Sciences , vol. 10 (1973), pp. 342 - 394; Mathematical Astronomy in Medieval 
Yemen, » Arabian Studies, vol. 5 (1979), p. 63, and «Astronomical Timekeeping in Fourteenth - 
Century Syria,» paper presented at: Proceedings of the First International Symposium for the 
History of Arabic Science,.. 1976 (Aleppo: University of Aleppo, Institute for the History of Arabic 
Science, 1978), vol. 2, pp. 75 - 84 and planches; Edward Stewart Kennedy and David A. King, 
((Indian Astronomy in Fourteenth - Century Fez: The Versified Zij of al-QusuntinI,» Journal for the 
History of Arabic Science, vol. 6, nos. 1 - 2 (1982), pp. 8-9, and David A. King, ((Astronomical 
Timekeeping in Ottoman Turkeys paper presented at: Muammer Dizer, ed.. Proceedings of the 
International Symposium on the Observatories in Islam, Istanbul, 19 - 23 September 1977 (Istanbul: 
[n. pb.], 1980), pp. 245 - 269. 

King, Islamic Mathematical Astronomy. : ^ oVUll *i> J5 ^1* JL*t Jj j 

Rida A. K. Irani, «The : ^IjsJl Jp Ju\ * UU>I JJbU j ^ ^\j (Y \) 

Jadwal au Taqwlm of Habash al-Hasib ( » (Unpublished M. A. Dissertation, American University 
of Beirut, 1956); Claus Jensen, «Abu Nasr Mansur’s Approach to Spherical Astronomy as 
Developed in His Treatise «The Table of A/4>ittfer»,» Centaurus, vol. 16, no. 1 (1971), pp. 1-19, 
and David A. King, «Al-KhalilTs Auxiliary Tables for Solving Problems of Spherical 
Astronomy ,» Journal for the History of Astronomy, vol. 4 (1973), pp. 99 - 100, reprinted in: 
= King, Islamic Mathematical Astronomy. 



4 JsS/l Jp ^JUJI o Ji\ JJ Ud\ UjUJU Uij C 2 %^J 1 olijt fJW jl* 

^ f»l^-<spl 1j-ia_i A-VyA A^.4— .u aJLo^P * OJjil ^.jLp ^Jp ij 

JlSj . ^JLiJI di-LaJl pJLxJ aJjSII ^jLiL Ij^JL jl ^JLp L*IjJ jlSj 4A-JaJl » » ... ij 

jl |%-4 jLp 4j^-i J£ y* j-v<ajJlj j-flfl-Jl ollii- ^ J^UaJl ii^jt |»^ I p jU 

oL* jJLrII «JUh cJLSj 4 JJJ1 J? yj* jup j^jiil ^JLlra* jlip Iflji ^j-^j Jyu ^1 

jl <Jj1jl>cj 4JLlLi^V1 J| A>-L>»j jyOjil |i lLUJD . I ^ iai>o J^JLj apL^a 

^L^>-l <w*lS* ^ S^L^aJlt Adi.».til J ^upjjjv* ajjjj-JJI oLJ.:Jl jl , A-^li cjVT 
J^a* J£JL> 4 -sp j j-*-a ULj>-1 cjJLSJ jijil l jjt Oj-LUil o^LajII L«l 4 aaj^JLII 

. (c^l ...T-v-Vl jl ^IaJI ^LlaJL iiaJ ^ll oliJjil 

J^yii . <*AaLp cJLU aJ j-pl ( j^J 4 i'^LJJ ^r*llll jjiJl jLjl JbJj>- jjJaj J-s^>- Jij 

4 JaJ jil t-i ^^LJl 4 ^CJ JJ Ajl-iJ <-)^l j jJiJl IJ*a 

j a-JJ <y UjT . c’^L^aJl olijl ^ .la'." ( Jp a-— pL-<S/1 ^ jaj ^ JJi 

4 ci j-U < _ 5 5CJUJ1 ^LiJl l5j jXll cl iUH ^*JLp j j «. < a > *c> 4 jjij.^ j-a 

* ACj.} 2 jJa-j y \jjj£j jl j jj 


^■I^JLaJlI ^ ^i^34 ^5 4JI <3 ^)l ^Lj 

4 y^liil j yJl y l ybUJl ,y UJL> jlS' 4 ^1S\ J>\ Jp j jlv ^ J 

1 Jl^J i^sS Jij .oVSll jpj <_£j ^$3 1 cilUll ^p fy>- y» iaiy* 4 AiL> j^La> ^ li*>Uailj 

1 jl yjJI ojl jl>»j * S^Jb^p jj jii oLa-Ll pjp jl—*> ^ -^7 jl 

^y* J5 Jp JjS/1 2 j^-U ai^Ij^ ci jJj . oU^il jJLp ^ oLUJIj ^jUII 

. ^Lp ^lili j^yl! J y^lj ^1 (SediUot) 

clJJij) <Jj!Jl>- ap juuf- 4 c ^^51 jaJJ jphpIaji ybj 4 ^ *-. 5 11 ^yjJl (j-^1 L*^" 

yil LjjLlI Jj jlS” cUL-Jl ^JjI L*jjj L>jlj ji^l APyo-sf’ yP 

1 « . T ♦■ill (jjj_Ji J *. a ^ 2 '.11 CUJ jjl (JjldJ^-l ftJL> ^JflJiJj . ( j-tl-Jl jj-jJl 

aJLa j y |*i * 2 j>UJli ^pUt-l yJl JaiL- dAJSj 4 (Jjiail I^pLLjN 

David A. King, Studies in Astronomical : 4*j-* j-dl JjIjlJLI J-L_P J_J ^ 

Timekeeping in Islam (New York: Springer - Verlag, [n. d.]), vol. 1: A Survey of Tables for 
Reckoning Time by the Sun and Stars, and vol. 2: A Survey of Tables for Regulating the Times of 
Prayer. 



jiS) ■» 4 <JjJL> (ji 4j-Jip ^IjJi c) j-aH Jj1jJ|-1 

(JtA*>- CJ ^Jl ^yM L « . a .) a JLa LdJ I (J^l wL>- Aj^JL* Jjj . ^j->-wLa c-oJl £ju^j 

cJjljJU t J^- oLji£ dilwl l^JLu JL>- jj Vj 4 aJu Jup- J C«-la4>- 1 0 J ji oJLP 

4 4 A I 4,. 1 w j 4A*ii^ Aj_J«Ail 0~L& ^ o<AJ J . L^.»m.4j 

J> ^ JSJ 4(^*iJl cr^ </U VL-J* **jljJlj 

|» la pVl t Lj jJC LaJt JLaj ^iJl 4 L^JL>-lJL*j <JjlJL>- j ) «i 

. 1 H ^liJjl Jjl-b** UajI j»->^jj 4 (( M - O |t -S j Sjj-s*Jl jJojI) (ajjJlII 


1b?s3e 

Slllil 

mwm 

mmm 


\mm 

piia 

mmm 

HpiSI 
[piii| 

1911 

laTOfttiB 


BSSSllfl 

PB@BE@ 

afilB 

|pKi 

■ mmm 

IfilH 





(n _ t) fjj ij^all 

j*-J (juil (J jJlA-1 ^Irf j . CJ jJl BjALlJl Aj jJL* 

c j (3jj^ Ai« S'Al C-J jJlj aIpL-J| ojIjJI 1 ci^iJl oMIjJI 

(_J^4 15° 4 T » J LpLLjI cIJUl C LaJLlP 4 ^j.. a. ill -ia>- ^4 A>* <iJLbj 

JLfcJ 4 "M ^ ^ 0 6 Wjj 3I 4 * oUL> 4 jb 4 a jJbUJl) ^jiVl 

. (ijj^ail A-lU jjl JL^ai jjJL- dij 






y l l (1) j£j U.JLP A*pUJ 1 A^jljJlj ^Aijjl J 4 aIL^* y AjpUll AjjljJl j 

1 4 1 1^} jiH imJl Jp&£ t aJLpJI dL^I 

Jj|JL>- 6 j>UJl AjjJL* y o y-Ull oU— jJl jAu y JL >■ jj US 
aJa>JJ|j i fltiia.* Aj jjll ( Jp APj-p jil Jj^LaJ! LfJ J < 1)1 yJl SJa^JLil <1 )Ua4j 
oUw^jJI yuu y j -(jS) yJl <Jp S^LaJL LfJ jitb < 1)1 oajil Jp- yll 
AiiV Sy* oilS yJl 4 6 *1 yJl JiU ftl^L jJUo <JjJl>- iJJJLp E y-liil j[ Uj JUaJl 
( Jp aa-pI y* JjLdl aJL* cJtS JjSi . L 5 ia-^ jJi tl) j jii 11 aJU y a yLill *U** y ^laJLl 

L <ll <>■ j> A-*U> ^ ,. + .pill j h Lj jA> JUUlLl l J}a •** jjj j J yJJ o JuLnJl AJJJb* <JjJo |» «p* 

. (aJLaJI * <JjVl jJitl) (jjyJJl <— ^y iJl <3 j 

oLjI Ju>-[ J j|Jl>- 4 aJj^LI Aj ^J aj J y>- U*Aj Lily <jJJAS ^m.aIlI £-pjj 

|t ^ US 4 <Ail£ < jP^P t-llJSj A*i>Sll (Jjljll ^Jp oUwAl ....T 

JljjJl )as>- ^Jp oL:^Ai oJla cilyul <1)IS 1 * ^.4 ajo^aUII <Jj!^11 ( Jp oh : >» Al 
oLjj>UI fiJiP oJlSj . (Jjljll apUp i yhJl |*-mJL)I jJaul) 5 jpLjJI ^jPjP AaA- *AlJSj 
oL:.?»Ai oJLS US’ 4« yaLiJl JL>-U_* jl y-*I Jp <Jjljil apUp ^ yl> aj>-jj IJUU 
. E^UaJl ji^il SjpjJ ^ilJl CJ jJl < 1)1 j^lalL A-pUl 

^-Li! SljJL>- 4^^-Jillj ^JLSI^U j-^Lm 4^1 ^jpUJI ^-pj US' 

A la Ijly j <l)tj jjPj-aJI Jtf jAap- £bUaj <1)1 <1)LS 4 jJl 

<UsaJ D Jtr 4 T (h, H, D) ^ ^ jJUll - f ^ J <j-qA.1I 

1>* j^ Jl ji ^Ap ^yj .jiVl <iy tijUJl ^^i-l Ajjj ^y 

diU j jl? 4 sju >* j < » *■■■ u <_t jp U»|j ^1 ai^J j . <1) jJL> 

* ajU*1 j JL> c*mS j^yil 

{jA fj j>\ A 2 la: 4 y l jJj ^yljlill <jCJjli JUp-Ij ^-IS^I jil CjLIiS Cw jLi Ji J 

Eyi Jl>U <*.*>* . IT cLULaJI ^Jp <y jy <.y 

\Y^d ^Ull ^ J^Vl OUUI yl> JSU, /juj y, 

yuUi L5 SCUJl US . ^yLSi jil iUJy y ^y*- yLw* Luly^iJl J y- Lily ^-pj lSJJI 
^y C^ijJl ^yUaJ JjlJL>- aJjJ-4 4 yJ y Jbyll jLLJUJl JLp ^J-*p tJjJUll jJ 

ai« y yst ajJj |J—p jl jJ^l !A> <y <>jJ^ jl oJlSj 4 JJJij jlyll 

. Ji- JL4 <Ul! 


tfY 



a.+ Ip VLft.pl I ^>ti<l (jCj jil ^ja JjJLmJI jJLp ^1 J > I <j jiil <Jljj l j>La)1 ^y oiSj 

aiU yt jlS 4 j jJaJl dJJj JV>- j c ColLil ^-L*Sf1 -ULJLJl £ j* <1)1 V[ 4 U-i 

* kjj** 


j*i*& £^l jJl ^5 <J1 a3^)I ^*1*4 

oLV jla.vl aI~A«* 4 j .^14 jua* a)I ^JLaj (^JJI 4^lj*-JI ^1 ^JL^-1 ^^UII ^ji>-i 
( j^Lj oJLS 4 oliJudl ^>L^>- (Jjl JL>-j a-*pL>- oUjujj aJLaU2> 

US' . ^LSLLiJl oVVl jLst ^ 4->V^V I ot jUxjVl Sjji &jl> aJUp! Jli . c-j jJt 
. j-*a> ^ cfJJLaJl ^JLp 4 jJ^LiJl jj-jlj i£$^ L^ *<1>Ijp-1 <1)L uy+* ol d>U£JLi 
aV-nP-L! <_£ j >- 1 Jjl Jl>- j 4 LpLJl LI jjJL) Jj|JL>- AP j-*-P j ^*r i - Wj>- <_U tijl' 
StsLfliJ Jjl JL>- LcsOj ^kliJl ^1 - 2 ykUJl aJjJLi jl ^ <Jp <iiLj 4 

ajj Jill t < j^JLiljJ(» jlSll IJLa Oj£j ol ^ z >mii y*j * aJ| 2jL*^/l |ftju ^ olSU^ < jJL*jlj 

4 { j^*j . oVVl J 22 1:£ oliJj** ill US ^jll £-pj *^j - SJLjJlA-I a*S j UU 

J*\ 4 iiiL ajljCJ . SjU-Jl ^iUilIj ^ jJaJI viJLUJl jftJLp j>o oUiaI ^j1 a^-j 

■ (aJjIjLI ApL-p l jiail) Ja~**jJl ^ft^U^l j* an ll OJjP 2 J jJ-» ( J-i^l 

<Jt^J t Jj ( 0 I 4 J.I ^-Lp* ^>Vl ^AasJl Jjj 

J^>-) ^ JbjJLl jjl £* jil Jjljjj- t— ^^JULl iUl JLii . >LUl ^j-jij 

- 0 |ft-i j 6 J j-%< ajl jJajl) jJ^LiJl Jjl L^JL>-j ^JULll (^j^JI dJULi J yj L)LiU (jP Jp 
aJLcl^VL c^jjJI sjLaIIj <Jj1jl>«JL) ajl^^xtII al)jjl> ^1, i >»t .«! JUj . (( W 
^jSCi <J_jJL>- JLaj . y*£> d)jJjl 4 S^L^xJl 4^>1 jj1 ^ : UnJj .t.lLi 

t cr ^JLU ; aJLJI oVIjlSI 4 X q~+*~ 11 JjJ* -i»->- oUji ^ 2_>-j,a 

AjjljJl h j*ax\\ p\JuJ JLlp ^LaJjl i olpUri ^Jp 4 a*^\ ( j^jpJl 

LttJ I ^ y t.i + «— ll cjjjpj ^aaJ) ^I«a« il U3 1 . ^ l l jllp a 1 c\ ■ 11 ll 

i » yjk ^) .11 ( JJJ^ Z yj h >Jl a yi i (Jc^l 2 yj s j .^1 * ll 2 jL| ij 0 j^JaJI 

liV-Ull 4 2 j. j bli J jJL>- cJ jJl ^ 2 yj ^ ( j>uiJl < ^ 3 - JJUl 

. iC aI^I ^y ^ill aIIsJJI 

^ (_plj jJlj oU-jjJL aLUaa 4AiJll]l »l:t:^lj 4 oV1jJI aJL* JXI Jl>-1j11 jJ 
JjIjlJL-I aJLa a . ^»:; j ^ 4 S-L>-1 jJl A>-jjJ| Jjliaj cL^>-) ►Iji^Vl 

<J jJtf JaiLj h .» . 1 l l ^LaJjV Lxj t AmpLmJI LjIjJI Uoil ^JL^-1 JjJL>- 
Jp-Xi ^iVt a jJLp t (h, X) iJljJl JjlJb- jp Jai- 4 ULL J 4 X - ^ * ll 

.Ly: 




( w _ i) |Jj 

Cj±A\ J jjJrl jLcj . JJjU 4 J-L-jJ s^LaJl 

iJjJLaf ,^A ; jJL-P oVljJlj tt-JjiJl jr^Jj t/* tT 1 -^' 

iJliil cLii>^Jl t^j^jjL) - *j>rjsy < - *' & .* Jp J - 4 

.OLd.^1 ^Sll jiX. ,y ^ Oil JL« *i^ ^ i J " - Ji '* oWjjJt lYaoA 
















^ aJL^J A-jliil* oVIjlI 4 w ij % i ; ctlli (_^| ajLp^/L ^J>jj 

< _yXJlj l 4-w* 4 j V — AL^a . )l ^jA LjSLSjL^i ^jA 4*i_*P <Jjl-li-l ftJLfc j-.1* JJ . ^jJ> j-*J| ^ j .Ui- 

\s* oMLdlj . J~*- 

f (q>, 0) = R sin 0 / cos <p 
g (cp , 0) = sin 0 tg <p/R 
k (x, y) = arc cos (Rx/y) 

o Jl> JJ*-ljuJJ ^JuJl jjL>wuj . R ~ 60 jjt aJ> 1J: Ltil 1 jJl ^ 0^j>- 

^UajJl ^ Oy»Jj ®^ suo “ jv—aJIj . \1T* • • A-iL^Vl JjIjlLI 

j£j: jJL5 JjL a*pLJI ajjIjJI JUJL£ aIj^-1 j_»j . a-JL<? cJLSj 

: SJl=Jl Vn.'oW J-iil {JS jjj .a^LJ-I cjLUaJ! ^ 

t(h, 5, <p) = k{[f(<p,h)-g(cp, 5)], 5} 
ja tf^l ^Ull) Jii jil a 0^ c ciUS Jl a*L^)Hj . a1*jJ- 1 Ai-^JJ aJ^UII 

:JLJ1 JS^JI Jp (Jljjll Ja>- 

a(h, 5, q>) = k{[g((p,h) - f (<p, 5)], h}. 

4 a!L>JL?- JHa-sO^j 4 LfL>- aJI— a AjI Lj^JLp ^3- (jl (J jl JLJL-! oJLa ^-iaT — T 

• ^ 1 UU l L^Luh^' ^L^Jl .. — 4jLm^ 4 la . jj [ i ^ 

( j3> jjJl -l^sk Ia*j 4 A^l jl 4 aJLaJI 2Jj~ VjA^- L^aji J3j 

VUVl AJjl^r AjI jJLjj .(<UJI : Jj^l ^1 ^Jiil) ^jS/l J>Jl -UsLj 

. 1JU aJLJI lJj-^>- j aLUJI 

j-JLp jJl jJaJl <jL| a-JLJL*jJ1 a^jJlII oliaLiJ ( jua-*-> ^-3 j^p jlS j 

<JD:> j ajL*JL1 aj^-Ij >Ls<aJJ Jj1jl>-j a^jL^I C^' (*""* ^ 

Cjw?j A .... * . I Lj aJ^-^j^- (1 « 4 i 4 JU j-P -laiL 

. L-J jxll ^ ( J^> jJl ia jiai- > — *LLl3-*i o^uaLI JjIjl?- (JJJJlS’ 

iJUUll L£ y ^ cJ^JI ^-LS 

1—5" jj ^5 tfoLLli! 1p» — > A-i^?U^1 lI^Ij jJalJl ^j*>!La5j & yfcLaJl d)l^ 

3*^A-^ J jlJL>- Ap^oj^ o (jl — <i Ju23 . aJ^3 ^iS"! , ^ * »_1| 

SJbJLi-l (JjlAjkl lZjL&jajZ ( jA JjJjJl I jji+J>j < j\ r iLatn.ll c)l . J j-‘ la .^1 jfi, 

^j, iJJLa^j Sj^Llil cjUjJLfl jIj-p (J-p t L5" jJ ^j-a <_£ ^j-S'L-Lj ajljjII flJL^- L^Lil 

tlr^ 4 (Vefa) li-3 liJ 4 jL«Jl 1 ^Sl jJl ^j-Jl ^ ajj J dl «J^J (Jj1jl>- Jj>- jJ 

jJLp ^xjL-JI O^aJl (_^» U-Ijj JjS/I 2^jJl 4 jJLp j jaII 

L -^‘^ 4 Jc^J gd>!l -((^A - O J Sjj-^aJl jJaJl) 

Yfo 


OA — 0 |*J j 

j; * JjJlJM . JjGjIi i^tujrj 4 (J S^LftJl JjlJLsf- ^ ^AA 4 

jjjjuJL jj-Jj c^JLifc ^li jL *jj£jk J>-Ijil ol SjLt^ll 
^>. 4 ciClill JjIjJL-1 ^ UIJL^Cm*! jiSl l) 1£ ^jJl 4. (jL>«jt) ^Jb«jSl1 

i>*— j 4 J i£ 4 Y ^ <i>LLi 4 c. w 1 U i5j>UJl) jjuiUiJI J^>- 

. (^jj^ail 4*l£3ll j* JL» ^4 ^-ij£ -L*-| 







i jbJij jjSn u*j .X) s^i oul. 

^ S^Lstf <]aJt-j t 4 JL 4 JI flL^l ^ . i . l l Ifej <1) j^J ijL^jJl £jXb j ^J-JLJl 

Jjl jjL-l < jA (1)IjLa C-«ii JL*J . (^yPx-^JL <L-J ja) OjJ&jJl i»t>U^ 2U*~« ^L.^ll 

. jJt*& jl» 

^ ^ aJx-^1 j-» C-^3 jJl <Ul .—- ^- J j|JlJL| ^jjk CjLp J + ^ X*-» y9 J JLi J 

^ tjf S3iJl X^ ^11 y> t jjyw ^ ^1 tiij^tj Jj-da^V jl/j 

UK , .,*. U_> 4_s*?K- ci^1x>- 4_p ^ J yA\ 4jl-f- ^^yJ ■ \ la < *<1 

<j jJL# 4 ^JLp j-flllJl j jJJl ^yi c oj L »-»Jl ^_5 ^yi j,/? .^a >«-d1 (^JLli! jtJUs 
. J j/.la^l ^yXi XP IJl>- ixjLi Uxt C-JK JJj . C-JjJl *— *L~i- JjlxM 

<u »«Jl ) 4jj..^ll 4 4a>LmJ! cJjlxU <J_jix^-1 a*i_A d3Lj& 

JJ ^Aia-^1 <J> <~* jlfJl xjLpU <1)1 j 

JlP IXj JJl ^y^^UNl |* ^Jlj {jA ^>~ jZ — JJ ^tAia-w^Vl |X*J . fij-Xp A-jliJl Itf-L-Jl 

^y« 4 la . .- i « jX3 Xaj J^LjJl *jjj £-* tjLJ j-^-iS/lj (jJj-oJ p-J jXJl dSl) 

& ^Jl (^ij, ^ y *-l l t— <> L p L**«J I l i j ijj A ) v, < ^ ^l 4 <^_ ■ 1 1^-fcn J 1 * 1 ^ jfr 

a c 6 ^Lm«? (J ji JL?- ^ x J . (.Lj Xa» C—sXjjI UK jIJlUj jl)|l^ 

jKjj <JLXat iiU&j . Lf^jU- j <Jl frt jJI ajjjJpI ^K- jl ( J^ ^ Ijia ( _^p 

Cj^ j Jjj flJLjtj <iJUu j^l >,/3 a l^>j->- j-a ijSi I ll> 

o jujlp oIAJj-4 i A-jUuJlj <K jJUil jj v? » 1 1 4 L) £-^*j -Kj ■ f-L*-w?j 

6^Uai1 CjUjI jI 4 J-Ul jl jL^lll C->LpU i— jL->- oLJUmjj 4 CJ jJl ^./a i ^jCj 

» t— j^i-l U*->j a1u>hI^> jl (*— j'y^Ja-ujS/ 1 ^jA 4 XXt) O i j l a *. a 4 Uuj 

S^L^Jt olijV iuJl^-l J jIjlU 

^yi aJIj j--^ ix ? 4 JljJ V jl 4 0 jK 

^ ji tijlijS/l dJjb J*fuJ |*Ja xUJK 4 o! j^jlmj 4-_UjL>- ^-jjLaJj ajjJx ^Ljl 

cjjJ?Jdl J^xll flat A^lj- JjlJU- £ijy l)U^-*j j-f-i' J^-J * ^U>c^aj| ^yi 

«— i j^p JlP SjJLp iJiiil ipL-Jl l)j£* (_^ JLSl 4 j_^ <Jj-^- (tt) 

J. Wurschmidt, «Die Zeitrcchnung im Osmanischen Rcich,» Deutsche Optische Wochenschrift 
(1917), pp. 88 - 100. 

^ cr^' < iS_rr^\ JLg-t ■■■■>! I ii-Ld.1 jLlI (jt i muvakkithane J y*- 

A. S. tJnver, «Osmanli TOrkerinde tim Tarihinde Muvakkithaneler,» Atattirk : ^ L il 

Konferenslarx t vol. 5 (1975), pp. 217 - 257. 
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<L>- jJD sl»...At SjiiJl (A^UaJl otijt JJ oU>li 4 uir* cr*J >1 

(3) - IjLj ilL-w*^/L sL -Hj ( JJJL> j.>*dll JJ ojljJt <ia->JLilj t 
( jJlkj j] ji aJLJiI L>-LJl! o^L^i < a£jJl^1 <Jj1jlJ^1 ^Ju 

1 ol jJLoll S^Ip JjI JlJM . a^jJlII ...,ll iiil ja ^ill oLil^J) 

4-s£ j^> c ^ .JJ aJla>> ajjJu oIpL>j JajU- oLpL^ I j>-y* Cj j4^ j . (3jj^j 

Lj c iiil£ oJbJil S'^LJl olijl <jJLi ^^3 L j j£i[ 

. a j& jlU 



_0_ 


J >ill ^ <_J jjJl faJLc. *}& 

1 o (3 

~ »>* (i>* 

^JLp *ly>4 Epitome astronomiae Coperniccmae ajIjLj (Kepler) JlS $X*j 

jXiJl ^ i Jl J> IjJiJl ^JLp t ctULUl 

4 ^jUl ! ^y c LwJj ►l>4 4— >* jIIaJI ^LJl 

|t-Lp-j 4 JjIjJL-1 |*JLp c oL-v^j-iSl *L>j 4 oL-^> jjtll JjliT ^JJL^ 

^LyU Lit 4^>JL LUjjl >tft JjSlI o^LJl ^Vl Ot ^Jlj> 

. ^.lallL (jijt t o^-LLjjlj olj^Vl 

^ L.U yyJl 41ULA1I (Op f l^i 4^ Uy, ^1 »1y-\l £ Jj 

|i ^ <> (4 yj Oj^yJl I J ^rtr^ 1 41iJl (4* 

Jl^aj tjli> Lj . ^ oJLII ^y (JIp ^ (kills |4^ ^y ilLjb ^j-^j 

cJ jj JLij 4 JjJlII jjtiAj cOj^JI l < i ^ y jl^it ipj-*kjt ^/1 ^ (JJULaJj |*-L*-j 

» ^^-jjIj — LLJl d> L.1 jJLU ^y wialjl JL^xil > djbi^t jjJL* (♦) 

. >1 yUJl JL£ <>J J-dill 1i* i^yj ^li 

Kepler, Gesammelte Werke, Bd. VII, edited by M. Caspar (Munich: [n. pbj, : J __U_il (\) 

1953), p. 23. 

: y L~S> L pjf> -L>«j 4«— < >11 <4 j^ 1 j4*Ji 11 j j> 11 y (iJLLJl ^*JL J j>- (T) 

Olaf Pedersen, «The Corpus Astronomicum and the Traditions of Mediaeval Latin Astronomy ,» 
paper presented at: Colloquia Copemicana, Studia Copernicana; 13 (Wroclaw: Ossolincum, 1975), 
pp. 57 - 96. 
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t ajjI o ..Jl ol5 ji~\ J j>- UL*JJ J| iiLL>| c ^1L*JI ^LjoIj JSLi 

Jjj £j>JlS V'^l j>l_^JaJl iiy>- 

J-^sJ-m^JI t_-J L j L. * j> - J^LS" J| A A i » J.I l2 -J L^- LjL>” I lT^o! 

(Bede) JLj w>j ^ Jill 4 De temporum ratione toJjll y\ Jp Llk j 4 Ol-b^bU 

l^- cJa.Jjl L ^S\ j oLpSII i — ^ old/. .^tl aJla jl Mi . ^Ip (jjill) 

^_y “L^a ( j£j jl t(Garlaade) jJVjIp jt (Dicuil) Jj j\ (Raban Maur) j y* jUj 
\jH\ 11* Jp JJjdJ JL. *lkp[ w>Lj (> J^ ^1 

c.. . a > dUJU c ^ I?, ... 1 ji jil 4 jJL^ £ jjl aIa 4 _*S1 jJ\Jl oL j^- (Bede) JLj jyj> JLo3 
UIjl Jl JLSIaJI frU-Jl ^>J-P j-diil JLis 4 jLvox>-Ijj . jj-i j-* AJliJl <~5" j-5Jl <w?U-l 
jJJl Jb ytlkJJ ^JU^JI JJ^wJl J J! 4J^1 j jT^j jj^JI 

. LS0J1 JL ^LSJ Uij tJaJ^ ^Jl ^1 Ji Ji cou >31 J 

oIpLJI j JjJll) oVS/lj LjIp JjlJli-li 4j-^il jU^j ^ 3,. kill lJJLjJI j*Jlp ^lj 

■ AjIaU ftj i|/T 1 ^ (4AMMttwwdl 


J JLo iyf Jp jl 4 Jw^jcd j Jp 1 J-* DLL* (jtj jl 4 ^ k)L 1 V 
LS' t LjjP JLb-pS/ UL>-}LU oL«^ yJl J*jL» <— j jjJl ^y 4 JL 0 UJ oN y>c . Jl 

jl i ^pLkl-^l ^jlll jJl jj jJiJl « jI/lS" jl oL?* j/Jl «JLa j ^ (J-^ j-J 1^*1 

jj-kJ Jp ^1-^1 t} y-Oj / ^La j ^ ^ i: ...^ 

Jjln; ^ Lit U5 c (1) r> sdJ vJtAll ^jl^ill ,>j 40 VVI Jpj 4^1 J otdil 
De magnis jl Introductorium maius J-L» oLaJj^ 4JOjLa ^JJl 


■ lT 1 ^ 1 <ijj^ £ CjAjr* ^ ijji 4#1 ^ 

■ tj - - *1 1 '-r'jj* £* c^l (0 

1 1 jiy* j-fj 4 y-J'^Ul ^LjJl Jl Ljj-*^l ^-kiJl Jliljl J 4 jIJL>- jii'Sfl ^yj-wJl j| (^) 

Juan Vemet, Ce que la culture doit aux arabes d’Espagne t traduit de Pespagnol par : ^j— * j— * 
Gabriel Martinez Gros, la biblioth^que arabe, collection l’histoire decoloni&6e (Paris: Sindbad, 
1985), traduction allemande: Die Spanisch - arabische Kultur in Orient und Okiident (Zilrich/ 
Munich: [n. pb.], 1984). 

Charles Homer Haskins, Studies in the History of : iJLi- ySL-U ^ y oJLi y ^ Jhj 
Mediaeval Science, 2 nd ed. (Cambridge: Harvard University Press, 1927), reprinted (New York: 
Ungar Pub- Co., I960). 

Francis James Carmody, arabic Astronomical and Astrological Sciences in Latin : Liu! JiJI 
Translation: A Critical Bibliography (Berkeley, Calif.: University of California Press, 1956). 

Paul Kunitzsch: Arabische Stemnamen in Europa : J la)l < LkJjJl 4JU1 J y>- (1) 

(Wiesbaden: Otto Harrassowitz, 1959), and Typen von Sternverzeichnissen in Astronomischen 
Handschriften des Zehnten bis Vierzehnten Jahrhunderts (Wiesbaden: Otto Harrassowitz, 1966). 
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. <j yti\ lAf) j^a J^i iJtfUJl coniunctionibus 

^pAKJ ijd-f- 4 olJJL i-SJuJ! hj ki\ JiL^ Jp «, J.U51L iL.^ jS j~*j 

♦ Ja-* jJl cJjyiJt c- » yJl ^ iijiaJl «JLfl ( Jp ^yJl j-jllli ‘U^i*L-*S/I 

<a) JjVi ar>i diu >-Sn 

V M jkJyi v >11 J 1 ^ I dLLUl pip Jp JjVl Ji^Jdl J^SjJ 

jP^Lpp j a j ^ ^ | jjl»- jt mm dij * pMtajvll ^Sji j Jgt a i « yi 

Jyu ^l ^lUJI <>( Planisphere) %^S\ ^ IJL* lIjIj^j 

(Hermann le <!)l» j> y* dUi j t jJLp jliJI j yM ^ Id* 

. ^ \ * • * ^UJl Jl y>- ^kjyJll 2-J — . <ii^ ^ ) \ £F ^UJl Dalmathe) 

JJ <— 'N jJa.^S/1 JJ 2 jjjJU 1 <—i jL^-> 4 -^JLiJI iL^jSlI cl*jy*J tJjLSllij 

o j-fla Jut* <J^»- y* 4 j jA Jl Jlu 4j 4j 5 1 utI I oliJ^ll 

(Gerbert) yy- fl«^ it y-wcJ yj 4 < : : J^UL oULwall Jjl ll dUj ^ 

(Llobet de JjJL£^ -Jl CyjJJj (jldJI i 1 •* L*jj L;Ij -Luj L*- j (^jJI) 

{j* ojL-p ^ ftJut oLLwall j . (Hermann le Bolteux) jJlyj jJ OLi ^jsj Barcelone) 
LjJupLu^ ( yp oliJ j-4 j 4 l {.IpLl^p yp oLiJ j_4j 44 JVI ®JL* ^yp oLaJj_4 

iLLpi Ojp JU^-S/ oLLsJJ y» jl y* luLaJ jil oJla cJl ^ . II jJj . 1^*1 Ju>*jl^I j 

Uy*il a»Xj*A^ Ai L i* L 4 l~> yjie» • >L y> ~ oVi ^ ^ 


Richard Joseph Lemay, Abu Ma'shar and Latin Aristotelianism in the Twelfth : j~Ji_ J! (V) 
Century: The Recovery of Aristotle’s Natural Philosophy through Arabic Astrology J American 
University of Beirut, Publication of the Faculty of Arts and Sciences, Oriental Series; no. 38 
(Beirut: American University of Beirut, 1962). 

oLui j\S yC ^i)l (iil y}\ l \*-jj y) De magnis coniunctionibus JJLip j| 

jl>J j Ojyll iiUUilj j— »Vl 

Georg Joachim Rhaticus, Narratio prima, Edition critique, traduction frani^ise, : < _^_i 1 4 . ) 1^1 
commentaire par H. Hugonnard - Roche et J. P. Verdet, avec la collaboration de M. P. Lemer 
et A. Segonds, Studia Copemicana; 20 (Wroclaw: Ossolineum, 1982), pp. 47 - 48 et 98 - 99. 

. jfll ^ j\ (A) 

Jose Maria MillAs Vallicrosa, Assaig : t Uui j-* 2— £-— I jj jl>- jJ (A) 

d'historia . df /er ideas fisiquesi matematiques a la Catalunya medieval, [Barcelona], Estudis 
universitaris Catalans, serie monogrifica; I (Barcelona: Institucio Patxot, 1931- ). 

Jose Maria MilUs Vallicrosa, Nuevos estudios sobre historia de : y)l ^ yJl L^t J*>\ 

la ciencia espadola (Barcelona: Consejo Superior de Investigaciones Gienrificas, 1960), pp. 79 - 
115. 


US 


(\\fco_ WYl Jl y-) (Platon de Tivoli) 0 j If* 4 jZp 

iUbii iU>t;LjN JUp! cj yfc US' c(^*ro A*m f UJl j>ll) jU^Jl 
_ ^ \ $ Y Jl ^) (Adelard de Bath) j* SJJLJl JU-pS/I dJUL' L^* jSJu 
J— — * jUl 0 j - 4 -ij jl (^ \ M V) (Robert de Chester) j : ~.J* y J t (f W i 

JU^pSM j ol>* yJI fti-A JLij t ^ J.J) (Raymond de Marseille) 

j^l j J& JL2j 4 (kill j oLm»VL . iJVl jJcU <Ju*Vl 

Ojj-iJi <i^r i m i L>m ^a^LA-I jJI y -S?l 

(Jean de 1 ^* *pj ^*11 AAjij I jl mi J ^ 4 .^ 4 

j^LJl o jiJl oV) <Ul U J1 (f ' ' *? - ' J^) Seville) 



O - fl ) f£j ijyfift 

J~i>l b-ji 4 Jll *U Li l*j 4 4UI *Li l. 

,(\eYY Ashmole <~£* oj^L-Sjt) 

jN\ Jj^ De Composidone ^1 <i~£ aUI »Li l> c->lr£J yJ! •Jl^J 

. ^ aJLp! UJb Jlm U USj 4 W ! jilt ^ 4^*JLnJ| oVS/l j jjaJ 


YiY 



(t _ •) (Jj 

. O £ t ^ jJUJl t ijjX—5^ jf ) w->V ^Jau*t 

Qlwa.lt JL jwi j< X*j£- 4aQj ijJj b \ * A ^ f tV t 41** >*^1 IIa 

^lll JjJaJt jlaB- i>Zj jk>- 4 >*Jlj> ^Y 4jj 4 U*>J YO £j j> O jy^iJ 
<Jp 1 yijj . (_£ j5b ^*-»«l> J jJ^j- « r VH ^lp yU-j * 4*jydi Qjdl L^JLp nJJ 

" 11 jr y * y ^ ^ 

. olpli _)Vl ^.1-xJ ji £jA ULy U-Ll LwjJ ijj j. J i <Jjll^ uV jla^Vl 1 JL> 


rtr 



. 



(r _ o) ftj ij^t 

.('lY „ Y 0 c-A>« 14 t ijjjL-Sj!) igjjf Vy>V 

ytj 4 \ £ A • /AAo 41 ** ^li-^jl -L >-1 ^ yla— iSfl li> 

i j -Li] j . oS/l «— * j yo jJb !»....>■ JL>-j (_£jJl -L^jJl <— 'N 

.^^Ul dJUJi u>JI <>. *Ij ^1 a^Ul. oVT Up L^yJl aULJI 

oJUbj . £tla— 11 (£jj £ Jl *— >V jJa-^Sfl cH-*-*^***tj >iSf 1 I Jl> <JLa-«-I*-jIj 

til ^ v ijJ1 l> Lf^ J cr-^ <>■ ^ ^ 

. I^LkJ U AT *^lai ^JLjj *■ oliJl ^j>iiJl jl£l* 

c^jLo- ill LmojI jl 5 4i^J jjjJiJl jLl-L 4-^*Lu aJT t— >VjJa*>*S/l jlS^ 

Utf>^p ^ JuL j-^j . <_£j j^3l ciiJuJl ^JLp ^ 5— JjL-uJU ^yMiJj^A Jj>*j j 4j| 

^Jlkil 4j Jxi |J ^JJl 4 {jfimtS ^j-R3 A^^J;. ::.mS !j$ j < - >S > 

JuJL^- jt c ^>*iD ^ijj-lJl 4 4jjL-iil j^p oIpLJI ijiij 4 aAj111j 4a.3t.i11 

<l)j jiil ciJULflJi |%JL«J ^JLiilii p^wBlJl Lx>-jX^> 1 G|j . ^t—pwJl AjjIa— J l 

4 Af>- ^ ^ «iiii |Up jl AjjUmJI 4JtU A*- jjl 1 $ iilii ^JLp l> 4 jJi k£ jJLf 

II!} ^JaJL Jo-J y V <— >VjJa~-S(l «uLaJj 11 6^3 4 (J ^?4 4^_>- ^ j^Ji dLU jJlpj 

Jj AiUiVL 4 Jb*j ^..y- 4 a/. 3:11 CJlJa^il ( JJUJl ^a 4ctDJL) . JjSlI Jb>»il» 

4 ^J-rr®' ^ ^^-iJl ^jt Jr - <j^-! J - 4 

A^j*>ij Ja-y j_4 IJLft ^i^il j 4 |»yj 3:11 yJ (j^jujjJI (JlJLlp'^i) £Tj-t ^ 

4 Ayj^ftJl ^j£r Ll>«j L^Lilll ^J-L«y V 4 L-^Vj-ia— ^S/l ^ JjI (_f*J ■ Sj^Lil 
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4^jJL* £j\j&y {j* i >-L !>Jb4 4 JL^«j 4 ^ (1) j-od»j 4 j 

^LJl ^ J^l) (>• j <>y\yi ^ j*j Jl 

Uaj! jLjC-mxI 4 cjLIjII IJLp o j ~S < 1 )j^jj Jjj . (^ \ • * 

23 ; _j ojJjsII ^jjJl diii J y ItJj £jj ^ 17 ; 50° <J p ^j\ y* 

IJL* u .23 ; 50° ^^JLk, UILpI ^1 Ju*aJI Jp IjJUi 433, 30° 

d^JLd 4 dJLLlI |*JLp Jp CjL*^* ^jdjjL <jCo-«-** 4Ji>-t)b-> (Jlill 

<jj]eu i-^JLLJl JajL^jJlj ^yJl 4 (Jbpt (JjJJl jjjJU 

. ^p>LdJll j* 

^S\j&\ dlli jOpj akJLt J^lJbr 

c,i.s<alU ^y (^! i^yLfJl 4i£d c-jN ^ k^S/l y& c-iJjll <& v-« . c Sl (^JJl j*A«dl y 
pJLp i)Nl i~*l y *Xaj |i c jJLs> ^llll dj^iil 

tc) yJl dUS jLJ iC-C JLoi . jd£j dUS {j* Jl*jI y^-^t yti\ d} ^Jj 4 ( yiJl dJULflJl 

oL**ty (J j3m> ~ C^JL? yd! { y>y^\ y* ip y+J^ aj^ y 

^1 jjt ^jJLJ a. .. ill aJLA <!*>*£ j . 4*S\JLflJl J jUJU dJU jj yjuj 4 j*& JL>- ^1 IpL«J| ysl 
JjS/l ip I^ soJ : CjIp d^^C Jl UaJaiS <yJl .*1^11 y S ^dS’ 

filial! JjIjl>-) (JjVl IS j-A-l dJULi p-Lw.i tU d>- Jl 6jd*L^« t j^pLl«J 1 
Jj|jl>- iJlili ip ^ .s»“j i il^lim Jj^d>-j c Jjll JjlJL>*j 4 iblllj 4 ».>jl.,..ll 

Jj|jL>-j 4 d->|JL>-bD J i m L^tII JjiJbf* I +\ jsA 4jojI < j -4 iiJj-4 j j-^Jl 

i cl^>-tj i 4oViljJ,l JjlJL>-j 4 4 la .* jjdl oLJIjl^-N! 

4 cj J, «jl!)^ 1 1 (1)1 4i^P l^J iljLjL* Jj1d>- i^Jldll ip 

. . • j*jh\ A±$yj jJoJil dllJ^ Ja-J y j 

^ju^JLiU ii j *. ll ^ 4 aJLa ^ 4 4,«..J>j j^Ua 4 ii*^j Co lit JL*j 

-^j ‘ (f AT • Jl^»-) Jjl-M-J dr^'y : J* jAUall »i\> 

jliJl JjIjl>- UU 4 a 1.^4 .^a« j* 3 jVit 

jriJJ ^ 4 -"-^ J oJJi Jjj 4 (^Y ^ /-* Y'W ^UJl Jjdl) 

Emmanuel Poulle, «Le Traite d’astrolabe de Raymond de Marseille, » : * iljll li> yu ( > • ) 

Studi medievali , vol. 5 (1964), pp. 866 - 904, 

:UJ JX I . (AVY - AV* ^ ^ 4-V‘V JUpV \>yr ± » oly^JL ^5V ^.) 

Emmanuel Poulle, «Raymond of Marseilles, » in: Dictionary of Scientific Biography, 18 vols. (New 
York: Scribner, 1970 - 1990), vol. 11, pp. 321 - 323. 



(Platon de JjjLJI j SJjbJl iJlill ^Jl jJLl! (Sy^ Jy m t j- * 

J j\^r »k iij jjdl Si jj ^a]jj ^1 (Jli jjll J jlJL>- ilL* I j+>-] j /' '^Tivoli) 

c« >4. 1 Jij . Jj!jlA-I fljL> ^ jlaJaII JljjJl Ja>- JJ SjL£J IJL» 4 <LLkJlk 

L fW>J ^jlil <L^ jl)l ^ <-J jjJl J^P Lslp jjLijjl fiJl* 0 J jiJLA-l 

* / \ y\ 

. \AV ^UJl j jill) (Gerard de Cremone) O^wjS’ j* J j*>- 

J3j . jJLvaII A<ojP I ^jJl JjIjI & y*", fj c)l^ 

^j-Jl jJ 1^2. ».T JjlJL>- ( <w*51 j^Jl £j\£ ys> LiJjp* ^ \ ) 1 \ ^Ul j 

Jjl ji JlJ Jjo 4 £-51 j-ll 4 <Jjl JL >0 . JlijjJl Jl JUT ... » <j\ jJLuj 4 OJuLaj 

. LLu^^ v— > >ihLj lfU,£ L«j 

^1 4^ J-r Jl dUU JJi 423 ; 33, 30° Ju.all 4 <iJ>. ^ U5 4 Oj^jj 

£j \ ! vlill jJLp Jp 615 4dUi Jl oUVLj .JUjjJl <>. UjL^-1 

^il jj J>4 jj* 4 Uij*^ ^^^kdl <JjlJL>- alp? Jlij 4 JlijjJl l^>«-s^ j? fjo*^ JL.ll 

y jj-Uo y* Ljj^j C-*» J-j t) j-^j j^k 6ij • ^ j^ - ? v-aSI 

^Ijll iJLft JSLij . SlkJtk JjlJbj- Jj or) s ^a^l v h£] ja ji^ 

l*Jj Ji^JtJl) c—5’1 j^Jl £.51 j* ^ 4.JLJI jkJJ ^^1 <y yS\ (Jl J y*~* Jjl 

iSjjkJl . J15 j^Jl 3ij^ o*' ^ 4 (( \ — 0 ) 

^L^waj ^-4 4 <U*ajM <Ll^L*i j 4 jil <J^LaIj 4 4 k. m jjdl iS y>*A} £ j^T ^Li)l 

4JLuj1j^ ^ j ( j^L>».L^j 4 (_$ . <L--yrfLj *lj^-1 4la^l JJ 0 1 aJ^IaII 

4_> 1 L'J -U^JLaJI (Jjljbkl jl J j-Aj ^Jlj I ^ « P a ^^ jjJl (JljjJl 

£_4J ol>^>» .jalll aJja ^a 4_^_>-l yA ^ ^ ( ~ a ^ 0 J^Ldl JL>*J Jij . 0 C>U.>i .,^7 

C-»L>- j-»-k ^>ws^l 1^5 4 ^k .» jJl j j jjjJl ^|JJL«I ^P 1 n .?? . M " Ajj k. H JljLJlI 

J^JLj ^I.L>fcw«^U 4 ^-Up <— ilkil Jbu (1)1 (^\o£V* _ \ £VT) ty'j^t'yy* 

•r b 

»uj J liUa-lt JjlJb>. ^L.1 toyJl JjIjULI ^Lal ^ o^s-l 

4 ^ #W |.UJl ^ ^ o ^ 4 ^ (jiJl 4 0 jl V ( ^ \) 

. De scientiis astrorum : 61 jIp 

: J J-jiill J^Udl ^1>- j53 Mikik JjIjJL ^ ctUJ^ V (\T) 

G. J. Toomer, «A Survey of the Toledan Tables, » Osiris, vol. 15 (1968), pp. 5 - 174. 

* y i j j^j £ jj jl y>- 4JLj^UI ^ 4>jV (^V - ) 

R. Lemay, «Gerard of Cremona,» in: Dictionary of Scientific Biography, vol. 15, pp. 173 - 192. 
Paul Kunitzsch, Der Almagest: Die : jkJl 4^4-aJI v liSJ V--5UI . Jl Jrt ,>* 

Syntaxis Mathematica des Claudius Ptolemaus in Arabisch - lateinischer Oberlieferung 
(Wiesbaden: Otto Harrassowitz, 1974). 
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a j\s £ j* tD ‘jlUJI jt ^ £ ja tT : jJ I oU i lk. ^ 4 

t X $ c P $ Jill dJULft £ 4O i JIjipI £ iE i ^ j**JJ aj 
dJLU J* £jVl cA i(<f4» ^ yjb) ^j^Jl dJULi Jp oCIju^I cM 

<Wa>- Of i Ja-- ji* jA i*y h a]cla ^lll j£-\ t/i i £jVl d jb Ja^ $ £j ^Jt 
. ^yLS^- jl^4 iX 4-^a^-l italic* ty italic* ix h aL^^u 

^.k..J li^Aj . ( '°i^LJJ yLp ytp jkJl jJytfl yj. ^^—il ^Ul ^ iikit 

j»UJ! Jl _p- (Abraham Ibn Ezra) Ijjp ^ lj_w> j Ijjj Jljj JajL Jj|jt>- ^JLi ji 

1 ^ \ \ ^ 1 j~* *** J * j£J < 3 «JLiJ JIjj JasL JjlJl>-j t \ \ t 0 

aLaXa 3 yA j <.^\ WA ^UJi ^ (Hereford) ^ 1 *jw* j L^t jjuJ ojlI J jIjl>- j 
. . . (Cremone) d j (Novare) (Malines) ^JLj (^ \ TTY) <lui) jjd aJU-a 

Jose Maria Millas Vallicrosa, Estudios sobre : <y c-j^ ^iJ! oU jUlI ^U- J5d i ^1 0 O 
Azarquiel (Madrid: Consejo Superior de Investegaciones Cientiificas, Instituto «Miguel Asiin», 
Escuelas de Estudios Arabes de Madrid y Granada, 1943 - 1950), pp. 365 - 394. 
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L«IJI>lI*J CmaJ ji <jl 4 Lfc 3 jj J jUlA-I aJLfc J 

cr*iJ^ <Jl> j L^ a ^~ ‘t 1 I jk# 4 j£--~jjtJl <i£^kJl J-j ^ U-w- Vj 4 L^L>- LaL»u>> I j 

3 jaJ c aILI U JjIJii- oil? jiaL>«l! {j* ^*£11 ^JbJl Jl . j>-V I ^ 

J-p Jlk Jl 5iU*)/L JLfJLj 4 jJLp ^UU J jiJl Jl jJLp £>l jJl J jJaJl JJ 
(j ^ . ^ LaJl JJLP a! .. rffrd* <L~J jjjj\ l <Jjl JlJJ <1)1 Jbu Lf*^ l^lJL>JjJ jl j-ftJLxVl 

• j-^-p ^-jI jJl <1 )j-aJI aJju ^ ciiliJl |*«Lp J-p oL>-^L^I !jj_?-l ^JlII 

^5i ^ j-ljSfl Jp Ukit J jljbj- o> €4-^1 Jjl-41 L> l\*b Jl ^U>lj 

Ju*—x Jpj . £j1 ^11 aJ* JbJbviS Jj 4<^J'l j£]\ £j! ja JjL^jJI i^jJLdll a JL aa 

< (jwJI I i^ iJL Uj ^ \ Y* * * ajJ a«« L«i > yA Okii jLaII ^jJI Jk* - yf* Iaa otS* 44 JUI 
Jl^-T jl5 *~Jl> jjb aJI JJ ^ JJl (pMT * V Jl y>- o) (Profatius) ^ yJ\j j jj <a^J> j jlS j 

. ^AikJk JjlJL>- < jA aj£j J y*^>\ 


*\y^\ (^*Jl>- Jl 4 ^-walJ ^^3 4 j^lliJl S^JbOU AP y±£~ oJlA aIL. 1 la JjlJL>- j 

^p J 0yhjL) ^ a jj\j£-\ Zi>>-Li (£ >>■! *1 j*-t 4 Lf—il Jtij>!l Jjl ^ Jl {fry 

JjIjl>- J- 5 !"! J- 4 (jlj-Jl <_$ ^>4 j 4 c-— S1j-£JI 

S^l JjIjJLI Jl jt ^k...>Jl Jl *yu jA\ (.LjSlt ^ U*p Jl AiU)!L 4 0^1^1 
cJjIj Jl ^Jl jj jjJl ^ j-~jil Z)g mo^w octavae spherae Jj cUUJL^ j ^ ^-uJLkJ 

Jl yaiA» Alklk J jlJL>- <1)1 boll* a>»Jo JJ c rt 5’ ^ill ^ ^yjJl I JL/b / n> S^3 ^1 


fc ^ cJL>- J^JLj Jil A U aJJg JjlJbf < j> li^Jail Lj-L^>- ^Jt ^Jl i_*£lj£Jt ^j\ y» d)l (^6) 

G. J. Toomer, «Prophatius Judaeus and the : JJL)S <, (Profatius) ^ _*JU 

Toledan Tables, » Isis, vol. 64, no. 223 (September 1973), pp. 351 - 355. 
j j-*ji j5" ji j!^>- j ^yJl ajJ^JI a>w>i‘J| o yJJ -lij . ^jaJjJLl tJfj ^^^1 I ji (II) 

MiUas Vallicrosa, Ibid., pp. 487 - 509, reimprime dans: Millas Vallicrosa, Nuevos estudios : ^ » 

historia de la ciencia espanola, pp. 191 - 209, et dans: Francis James Carmody, The 
Astronomical Works ofThabit b. Qurra (Berkeley, Calif.: University of California Press, 1960). 

I jiUj CJ^Jl JjLi J| j*# 1 b J^ll U A ^.^ ‘ i jj 

Pierre Maurice Marie Duhem, Le \ L>Jul ^Jl <. JLij^Jl JJ 4,:..^,; (Millas Vallicrosa) I jj 
Systeme du monde: Histoire des doctrines cosmologiques de Platon a Copernic, 10 vols. (Paris: A. 
Hermann, 1914 - 1959), vol. 2, pp. 246 et ss. 

Faiz Jamil Ragep, «Cosmography in the Tadhkira : JbJL>- y* <s> ^ib Ji J-^Vl jQ 

of Naar al-Din al-Tusi,» (Unpublished Doctoral Dissertation, Harvard University, Department 
of History of Sciences, 1982), pp. 219 - 229. 

Otto Neugebauer, «Thabit ben Qurra «On the Solar Year» : ^ **yry> y 

and «On the Motion of the Eighth Spheres, y> Proceedings of the American Philosophical Society, 

vol. 106, no. 3 (June 1962), pp. 264 - 299. 



• 6 |^ij ^|p i^xi o Ll .4. i jl c ^ i * I • •* I *■*■* ^ <^ t ^JLi 

^jL«j ^Jl vf 3 L ..pL ^JJail J^*!^ - ljLm^* |^j i cJLil ^ jo< n>ii< ^|aa 

^dipJil ^lkll J jJ&r i-jL*> 4 2 j^Jll JjlJbM S3jp-j^* 4 23; 51° 

SJu-pS/I v^>L~>- |»J <kj>- 4 >-T Jit* illi* . (jtiJl JjLoI yd l 23 ; 35° 4 **Jl)I 31*ipL 

Ijl^J jil o!>L^!>U jjCjLLiit {j* li!*kl S j_ajJI J j JL>- aJjJ yJl 

Jp 0 jiJl 4 OSI j^Jl ol5jJ- <a ^wtfJLLA JJ^ oLp (1)1 . (w»S J^il 
LoJL 4 jja^ ysl aJJxJLU Jj!jl>- jl3J 4 j£y* JkJLj 4 Jap- 4 oLLa-l *1 ^>-1 J jk) 

sjujlJLI p-JJL U3 yl jJLi vHJJLJ . ^Ul jsl jSfl Jl 

. I^J L JL> tT mAI klk* jJU 

y* ^^LJLI jJLp dJUl j jJLp (jltll ^iJl j-* ioJ^Ul J jlJL>«JJ Sj-JlI oL-Jl d\ 
IfUot yd I o^kbcdU yl^iul ^^LaS/I y L ^lkllU JjIjl>- ok** ISI 

O^Jbdl oJjb JjllXjj . A» ft Ikil 4jjkJl Jp 3^L.ai ^^llll d) jjJl ^ c— > jaJI d) ^XLJl 
Lj3j . A 11a > JULP l>JbJL^ 4~&JJ OdlS' yJl 4 4 . M..o..,tJl JojL^jJI |*^3 JjSfl Sp-jjJb 
JL*_> yt c 3 *>L-<JJ £-*»LJl d) jiJl y J j-*iJl y OjyJ yJl aLp jSfl oJ Jij . Ijl>- 
L-jJL Ua oljjJLiS ^P oI^jJ-Sj J| 4 d) J ji L*** Jl JP*J y J^ ll a t 

txr 5dJLJ La3j 23 ; 33°) j-Jl viiJL* J^-*j ® yLil ^ ^ j-^j <4jiai Jl J jk J} 
4(^b^ll y 03 jj yJl 2 ; 51, 20° 4+J&\ Uy> jUU Uij 23 ; 35°j 4 d>^til 

ULi j Ujjs- 2 ; 29, 30 4 jliJU Lli j Ujj*- 2 ; 4, 45) u<t *All JH j 

Jp 4 ^ Uij J-^-l ^I*1 j d/ 4 cT -^-^l j : ^ I K » ' 

. ( ( ' A ^3y OjIj Jl cj j.«.:U Z)e awio jo/w J liij 82 ; 45° Jp 4 jliJJ Uij 82 ; 17° 
l» ^ a.S j ^ i^JLlaj L^JLp Jsa>* ^JJl d^ oli^ls>-iU 4 ^ jjJl d^^-^ll oLtzS'l d)l 
^jA Jl Vj-sPJ t jl 33j ^ j La L L« ^» <A*33 ^L*I | » 4-s^l^*l 

^ *ILl>-L oli^llP-Nl aJLa d^-^d J-* • JUI J^-iJl Jp ilL-II 

dj-P 5JU-I oJLa ^ j*ju ^jlJl 4Ja5Li»jJl Jjj-t Jl*1 Jp ol^-Jo 4 ^L^jS/l 

^ . LJI (J^jlJt JO* d)l Jl ^ 4 .1> l UJUP J |*0 |1 Ol^ jP 

Jc£\ ^JJI j 4 L.JUk.ll L^>l gSUJL ciliLtu ^ ^JJI 4 JI 1 JI ojJ JjVl .3!LaJ 


Willy Hartner, «A1- Battani,» in: Dictionary of Scientific : J* yJl ^1 jJ**# ( ^ V) 

Biography, vol. 1, pp. 507 - 516. 

Carmody, The : ^liJl . ji jl Jl LfS^jl j 4 (53 ^ A) 

Astronomical Works of Thabit b. Qurra. 

j~ju tlJLJS Jp 3 j^p yk j tl^J *J j5w 4 L-Jl tjjk jl (Regis Morelon) j ji jy Lrt £j j Jii j 
Thabit Ibn Qurra, CEuvres : jkl : OjU Jl ijjw Vj ^ y> kP 40 ^ JL» JupVl jt 

d’astronomie, texte etabli et traduit par Regis Morelon (Paris: Les Belles lettres, 1987), pp. xlvi - lii. 



U > jp *1*1 ^ SJL >-!j i>ji) 'jMj+Jbj aS j>- y» ap j*j* Sj^L>* *& j>- ^L^xpL 
4 De motu octavae spherae c-jIiS" cjiJj ^ oJj Jii ^a-Vl j^-jUI 1*1 . (a!^ \ * * ^ <>~j* 

^ a~~^JL)I JajL^jJl ^ aJU^JJ cj\jJc3\ <1)1 cdLIi JJ oUp)/L c^JLM 

Ljji I jJkj JL>-Ij (1)1 ^ ^JjL L>-i jy^su JLoi 4 y Vi IJlA cJjlf-j . Ajjj3 

4jLsai>>L . jJ I dlli J~* Ljj3 1 j^J ^Ajjljdl auJI J jb JlilLj 

A jp+a'I I Jo^- Jp 23 y 33° a^*&j J5Uj OjIj 1>® JL>-1 (j^JU IJLa y^ai j 

. <1)IjJlI ^jj ajIjuj <^jJ-| ajIju l)L^mJ y I Jut dLLs AwlaS» ^JUl 

AjI-Uj AjI Jj Ift $ ft . * j 4 yf> j*a +0 yi jjIjl! yj$ jft5" (1)1* la ill I jllLt j~Ju 

4 (^^>«i)l JJ AmmjJIj ojLj ax£J) i] j>%!a j>- 1 (JJLU JJ d)l>-^Jl <1)1 Jut 4(l)ljjll 

£jj AjI Jl> Jft^j liJLLP j . <jcJl JtlpVi (Jclailll f-l ^1 m«VI Ja>- ojjJb tiiLail lJUb 

4 A 11 jb Jp Alyls' 0jj3 4A**«J>«xJl oLoljU^)/l J-pt ^ll! 4il (_$JUM 

Jlij . *1 j -X^xV I Ja_>- Jp AoJuJU aS' j->- ^ JL-Jj A*JCj-jjJi A la 4-*Jl d)Jj 

^u iiLJkl ^1) a >- j3 ± 10 ; 45° jjt cr *oil I jl I Jut Ja5L-jJl 

Jibu A*jJL)JhJ| <S jJ-I Sjj3 A^J CrfJlSj 4 (LucujJl aJojLJIj i] y%s\.\ Jla^L-1 AjIJU 
4 Demotu Jj|JU>- oJl ^ Ui j .(U-* J^Lu L. ^1) o^p au>, £\‘\T,r 

^jlll 4 A.lla : lla Jj|JL>- ^ ^wJu <1)j 3 A>-jJU 4 ^ij^jJl IJl^J Aaj! ^ ll 

4^J|JUp!)U AjjJbJU aS' JP Aj^Jalll oJlfJ AJ J|JL>* M L>-L>o ^yJLp tlJlill (1) jjtll AjL^ 

ap* y d)^Li: Juill «recessio» j «accessio» J^lJL^ 111> jJl d) j jXll a-*J ^ ^ 

JL>-S/I (jP ^11 j a 1 la jlk J jlJL>- ^ l 1 xlS' j>- c«jLm>- d)^l 4 4^5^1 ^^1 \j j l o L«^J 14 ! 

^11 aJ^Lm^ jl 1 . ft 1 d)l>i^>« sja J j A la »4jXlil AS" jA-\ 4 0La5 cIj^JU jLipMI (jyo 

^Jp ^yP 4 AojLMk^*! aJL» Will 4 jmJU L« > m ! < /l* Jl ^j»XA jl • A^ai-I aJ^Lh-4 j 

AWJU 4 JI oULiJ^l ^ jtj^u AjjS^ y* oli^i>*l 

A » «*».Uj (^ji’ Jil A3 *>Ll>-Ij 4C-*S j£ J5 Jl A^mJJIj 4 I 3 I 4^UaIjMt ^JLp (jJUcU . A « ft 1 la . ll 
a la . 4 ^ill oLj!jl>-VI (1)1 Ja>-^ULI yj JJ ^jjJcJl (iiii ^U-i 

Ak-.jdl A^ai-lj 4iJUJl i^IjSOl a^jdl AS' >1) Alkik J jlo^ J Z Jjdl 


Ujjill ^ ^1p “j^Lil oUjlai J j>- j 4^ij^jJl !i> J j>- ( \ ^) 

R. Merrier, «Studies in the Medieval Conception of Precession, » Archives internationales d'histoire 
des sciences: vol. 26 (1976), pp. 197 - 220, et vol. 27 (1977), pp. 33 - 71. 

aj^jS I *1^ Ak; Jl y> y aJLp JJlP Jlill Jp JL>J (T*) 

John David North, Richard of Wallingford: An Edition of His Writings , 3 vols. (Oxford: Clarendon 
Press, 1976), vol. 3, pp. 238 - 270. 


.iJ-U-l JJLUlli J «J-UU» ^IjOII ^.yJl Ulw (T \) 




J jlJbr <1)1 V} aJLL-JI JjIjJLI < jp aLLi.-* oju d)Jj (aJLL-JI 

. j,» lla ; l i j** JL1 JjUsM AAlJL* c l $ .>»d» ^LlJl Jj|jL>- ^A t 

^lLJl jJUaiL JJLaIj Lo^i jJl JXJLj ft jJftjJl JjJL>- <1)1 ^*p 

JjJlA-l < jp L*Lc al£J ((jliJl JjJli- ajUL* jjkj JjIjJL 

jjjJU ciLU jiT j** d)l { jj>yju (jliJil (1)1 j-* <w— dlj . ft j - . A I ^ ijljJl 

e jJhjJLJ {£j £ jil c_i^JL>-Vl jj-^J (1)1 yji iLUJlI 4 4 la »* j^il ^...4 *. ll JjILlu ft J-Ajjl 

ji j e-> ^ aJI Oj-SXJl ^jJ (^JLtl IJLaj . ^ ui^i>»^U bjL-^* 

. AllaAU La ft^Lc^l jA o) (jj^jJl 6 jS^S L* 

d)l J^SlI A^llai oM^IaII Jj!jl>- ►LL d)l Jb*I t « jAjJl a)L>- L : ;ti ^l IS^i 
J^Ui Jj!jlJL| aIL.IU JjIjl>* L^JLp J&y c j£\l A „*. r . ^ 1 1 ^SLajJI 

oJLa £ms>j d)^i 4 ^J-jLalL . i la > JUb* l $ ~*4j ^yk C- »«4 j t(JjS/l djlJ^-l ^jp * fll.tH 

4 4L>liJ! aS^ j^- AjjJaJLj A jldil ( j*m*JL 31 AjjJii ( j^ c-4jji! oL-)M ^Uaj joLJl 

£**LJl (1 ) jaJI ^ <— * jjdl (1) j$> 1 Jui . lla.ll ^ dl A-—bJlj Lis' J JLaj Jj 
aS jd- I jJJL>- U5 t (ajjIJL* C-»Lul J»>-j ^UaJ l l ^jl £j jw* <1)1 )^L-aJL1 

Jj (1 ) yjySj (jJJju . (c>^ *\*\ ftJL>-lj 4^j)) ftj^Lil AS Aa^ul! a^LJL* I 

ijj Axmm.1L ^mJ 4 o« >L» ^mamJ( jl ^1 4 uLL Lm * 1 |JajIa jl 
Ijla Jjj « ^1] AwmmIL Jj 4 ^j^*aJJaj jlp I j-A Li" 4 JIjlipM1 

. 4^x51 oLS^ ji- tiUi JLlj c. 4>a >■!.«! ^^ill ^a ^ j->«jJI S d)l j*» will 

^LoJLkJl JjIjlLI d)l 4 <um oLJIJb-^j O^JL^> jJ 4 1 la . 1 L> J jlJL>- <1)^5 4 Ijl^aj 

^ j>«d! s £ 4_^l j^U jil JbJL^> xVaa . ajjIjl* cjLjI ajL* calls’ 

iS’ jj>JL! c5j-rr £-a^ aJL^I 4 jJl <l)j jaJI ^ ^. : . ; .*.ill ji j ii^LJl 2 ^Jl jt 4 OjLJI 
jl) OcmhIiII S j£s Jl ^Jp ^Jl jil JbJL>«l)l IJLa JLaj L2i 4 oV^Ia^-L I j A la .* ^lil 

i^-jp tiJLlij ^ iiLp^j (llj>iiLl j-p ^jjdl dJLU « ^ 

aLlSjJI di Aj-mjJL (wx^I j-^Jl ^jl IS j ^ «^Lj£. jl* aS j>- jLip^M <dy«-> 

^Jp ^ 1 L*Ijl>^m-1 4 4Ua : lU Jjljbj- ^jp ijjjji! 4 aJLjJI aJLa c««3l ji j .jL«wjJl 

. jJtp 4lJLJl (1) jaJI Ajtji ci ll dJl 

ytUxxii ^S\ j£S\ *jjai 

L* £j ja Jb aJ ^*L*mmJIj ( J .jl at ll tjM jUj ^ja Ji Aj^JLaJ! JjljJrl cJl5 1S| 

ft oil jJLh-4 AjI ^JULj V 4 Alii- AjI ^ jjJl Ja->-j J jJflJl Jcl>«j 


Toomer, «A Survey of the Toledan Tables, » p. 65. : Jat\ (TT) 
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JL J j . j ^-p jJl Jl L*^* yJuj 4 jL£i liij 4 A-SCLaJI <Uj.la,‘. II <jliJ jj 

< sy Lpj Laj 4i^LJLJ jJLp dJUJl <jyJl <y yJjUl 4PjjJl y <jNlpJil <jlJLfr J5LiJ 

ct-»L>«jS!l c j-4 JbjJLI Jjii-I Ijla «j £ t*-pl jJj .1 j~£ Ijjj Jii j-otill (jt 

«theoricae planetarum» y* 4 4-iliiJl ^ j.pJl y JbJL>- jl jj^i* JM>- y L5 uT 
J^JmJU 4jj 1 ^-rh>«-il cULS* ^^»l jJjtP* (Jp Aj^LdJl 4^5 yL-l joLjJl ^jP jP ly Jfr <jl^ yill 
(Jp 4 j : la ; 1 tiij ^IUJl ^UajJ ljlj.fl y$1 La-p j <j j-yJ^Ul J-pi Jij . ill*! yS'Sfl 

UtS* fUkJl II 4 J <jUjVl jUoj^JI j c^Li^Ll y S^jl^Jl UiJl y aJLpjII u^l^Jl 
Jl jjLaJIj ^JLL : )l lUUuJI ^JLp Jl Jb>-jdl yfc ^JLjJI yip jl>- 1 . (jwjp 
L>-jj j yll yJl y Differentie scientie astrorum <1)1 yJu j-ft Jtf j 4 jlp yil 
Liber de aggregationibus scientiae stellarum jlyju tiUJLS ' j c ^ \ \ TV ^UJl y J-yj/l 
(jyll) 5y (j> c*jIj JJL? cpIi£ j^i (jliJl J^*Jl L»t . I j* y y 

De /km ^we ol yju J/j ( jj jl ^>- LsojI jj jJj 4 ^ /.fr Y AA ^Ip 

j^aiH 4 Oi-jjjJl (jj JLfr jl jP Jp j . indigent antequam legatur Almagesti 

Jp jlyS/l c-JLpI y (,«theoricae plane tarum» SLhJLI iJ-JlAJl ^Ja^jJl <jj yJ! olaJjj 
olS" Jyj? y ojl>w ?..,.. II yljjJU ^IaJI p_JiiiJl j i^L-SlI i-jSULUl cj\jj^c!\ ( j & jp 
{ja IjLliJl cpJjil Jp 4 ( jpL>- JXJL, 4 yS/l iJLfr jJaijj .c-^lj^Jl 

(_£ jJl 4 ' l) Theorica planetarum Gerardi 4^k^jJl l)jji Jl oU3j^ 

<jl . ^ jLj-^JLJ j-JLp 0 j-2-ll ij|J-> (jl ^u>~jS/l (jp ^jju o»jlJ (j-^J 4 oJLS* 

oULiJ jL! iij Ua-4 Theorica ^-J»-Sll c-iljll IJLa ^y C-p-p j yJl A, r ^J^Jl ^•LpiJl 
toLUll aU .^! jj c^l^Jl oL*li)l J^jJLnil Jj.i»iIL ^XLcil viJLlJ g- Lti ^L 4 I la . J l 

jljLJLij iiljLfr 4 A-JliJl 4. la 111 I fijLfr J y>- J . j^Jl (jP Jp J^jJop- 4jj IqJLj 4 - A .L w .ll ij 
aLawj* 4^“ y (j| AtLp^JL (jllJl 4xjIjj ^I’l Mi-frill Alt* (JjS/I ^JouajW (jjjjiJl ^ (jltjj** 
J jljp- 4 la *^l j-4 CP jJcJl (jl JalIIj 4j JJt-gJl (3 jJaJl ^jP t—LI jp-^ll J 4 4 1 l a. U? JjljJL 
(jl . 4 1 la., 1 1» Jjl jj- dj-^-ijS Jj jlj-jp- L 4 A^PJ c yJl jjJl J^P- ^J 4 jjljjLl 
Ca\S j 3- 4liUll jSljjJl c.aLi^ oLjJLmP ((jy J jj |» jp AJ . 4 4 JLJI aaj jJaJl 

Carmody, 7Vie Astronomical Works of Thdbit b. Qurra. ! y ipyll • JLfr o yj (XT') 

Thabit Ibn Qurra, CEuvres : y 4 j jJjji j 4 r> . ) y y £> c J-p^l j-ojJl JL>«J 

d’astronomie. 

^jju .1 J ip yJl yy, U^r \ JLI U5li ^Jl) syJl JJ oLp^L (T£) 

Edward Grant, ed., A Source Book in Medieval Science, Source : y o yJl t(0. Pedersen) 
Books in the History of the Sciences (Cambridge, Mass.: Harvard University Press, 1974), 
pp. 451 - 465. 
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4j3j I oJLa jJJjJ c LLl> oJL«jlpI ^jJI ^Lm 4 v«*^I 

Jl Theorica Gerardi s-j&$a JO.* I Jij . ^ la. ..3*11 oL L ^p jp iiJLJt a^L~^>- oLLc- 

4 j^mP ^u l^ll 0 AjI.Aj LAjLm<jI t ^3 ^M ilj |» ft L>*j 4 c-aI-JIj l^1«1 ■» w ll fiJUb 

. A. + llflJl oLJUjJI Jj AjjJ jSfl Aj**J jaJS/I J jljJ-| A*i O-ilpt ^JJl j^ajJI jJkj 


oLaJjl j .^a ? J^Li jjk Theorica planetarum Gerardi _ > «-i j j_*ll * — aJjil j| 

4 oULiJVl JojL-j Jl ojLM ajI ^JLSj V jA j 4^3— ^Jl 0 j jil «theoricae» 

j-a Theorica planetarum j} 4 Jjlillj . iS' I a^-s^Lp <l)ljji olp^ JJ V j 

jIj^ ^ oup j JJj 4 jJI jj jiJl ^ «theoricae» J I jjJaJ ^Sll J£jJl 


aSJJ-I ^1*J J-sajL» o*J* C& \V'\\ il^Ul ^ 

4 £j\£ ji~\ aJlA JJLO A.,<a:>Jj OljiSfl 4— <Lpj j^il ol5* ^jplil 

. (equatoire) *<-*51 jiJl p-jjJLJ ajc«LA-| o«-uL^aJl» jp oJ Jjt jJl IJla 

JlSL*JI Theorica j-ij 4 j-JLp ^1 jJl d) j_aJ| J^L>- A^lj^j JLa-jj 

jJLplt j-JL«o (5 JJl 4 (^Lp jjJI cjflJjp* ^j-P IaJL> 4 ^iJl ^ ^-*JJ L*— »l j IjLJtol !kJ 

^*■1* JJ c jLp jiJl jl jP J-p 4 ^ cjLs^jj . Theorica J ^ j.^llaj JOu j*-aV I 
^ ^^5 ^ jS j ** J J5 ujLpj ol ^£Jl ^LlaJ J j^- oli j-L*'* ^la *..3*11 

4ijjd j ^ jJL^ jt Lwj . ftJiA {j* J5^ ^Lut ^jJul> J^>* 

UJLp a ^>-S/l J jl JlJJI «JlA ^ jUi-^I JLaj 4 aJLIoJLU J jlJL>- Jp- A J, ; 4 J j|JL>- jli jj 

(JjlJL^- {jj* »w^I ^j\ JajL »>»j O Jj>-1 I J^Aj . JajL^jJl f+-*J Aj < j* Lj V 

«ilP jH\ l.<fci^ 4 6 j«^LJlI ^»»Ai*Jl ^ji Jim^j cii)^ ^ Uj 4 AiLJJa 

iJ^>dl ^>1 J^i JA UkikJl pjtil 4ciUir 4 ( j^jjLa 5^ . t— jjjJl J^^JLaJl 

{jA ih ij^-Ul A^JLlI X+S.tu Al^J 4 3jl la n 1 A I a »* ^lil A^au^I ^aj 4 AjjJLhJI j^JJ 

A 1 Lj. l.U J j|JL>- LsAjI ^y^p-i . 5 ijAjJJ A la. 4 jlil A hh a^>| Aj A^oULj j|j jj J j|jl>- 

p_-jJl 4 JjlJLi-l aJlA jl j-P J-P 4 JL +JLkj I ^>-tj . oULJlI Jl A_™lJU 

Jl v-JL JJij 4j^Vl oUUJi Jl>Vj y^ajl J!AiV i/Jll oU!AS.^] UAkJl 
. <J^ Jl ‘ASlp’ JjUJI Jj ^ c-»5^l ^x)l 


( j-p aij^-L* 4_iJjil IJ-A A-^L^Sfl j-^LjJI 4^L*Jl ^jJLicli Lo-^ 3 ul 

1jL> Jij J^dJ « ^ .. ^ .. ll l J jaaIIj ol j£i AjjLaII ^LuVl ^^A j 4 j.a lla.> 

Ol A. + +~»\ ll ^LoVl 4 LL«-JL3 IjL-kt 4 (jli\ ^jLa,.Jl Ol j^Jl jjtj£ 

oI^j-LaJ O^i 4 JjU1Lj . oUl ^j^>ol1 Jl ^aj fjAj Jl c r 5'I^Jl 

(5 JJl 4 (^jaJI Jai» A >-j^ J jJ> (jwa^ Jp AO>» 4 Adllall j*-JJIj c^jjLaS' 

a-wiL^S/I a-. * 1 la Jl oLL-J-l ^ a-JIj A>-jil 4 (^Lj* 56 2/3) ^Lp j-aJI jllp 

LsajI oIjlJOu-Lj . (^Il ... 4 ^^teftJtJl j CfSi Ail—ilj ( j.>»,> ll l jiaij t>< ^jS/l jJai) 



Ijili <~Jl j ctilJb ij* Jl>- j 4 JIp jaJI jp o JL^-I ^JJl c 1$^ <OjU^.)l ^1 |»lawl 

. |UaJI ^llaj *lj>-I C?^ cpL*^- Jp 

*Ai ol J^b 4 j*^j <1)1 J^ill 4 <sOjj& ]o jhcL>%j i jA> JL« J>-i J4j 

i jJLs> il*Jl£Jl o ji Jl ^Jl j^ ja!1 cLLLlII |%JLp a j j-s^» Jp L^jijLU o^S* 

^ ol aJutj . 4-^S j-*J iJLjiaj Theorica planetarum ^ y\~»£ <Ji$* Ifw j ^l 
Jp 4.1 lr.1 la JjlJL>- 4 LfJajLttfj ^--3j 4 -j-m#JLL^J 1 ^SUjJl Jp ^ j . * 1 la.i j-j\j 

Jaj 1 cJ^ j^l I 4 ^iLwJl «JL$J aJtfbdl +£ jPulil j^pLaJD 4 I a»M jlil oLjIjl>-V1 

4^>- jJ j^j^Jl AjJl Jp a c-^1 ^£11 olS' j>- J j*pl aJ*>^>- 

aJ I.xh. 4 1 . (* 1 ‘H >11 jL^ oLmojij jLlLut^ / g A»j 4 ajj »/8ill a«La . 0 j^CLi 

4^ ^-1 4 v-JL>- J| Lia- * ^ i JLaS' Ia^JLsAj ^iJl 4 ^ j>*Jl a ^ 4^ j> - 

IJ J, ooU‘ Jl hj~A\ jl*y\ J jLi)fl *Sj>.j 4 f lp 41a JS ^» 4*-jj l^uJ J ^JlaJl 
. iwJLkJl 4 ;^ jJ-1 j^LJI 4iJb- ^ 4JUJ1 aLlIj * l^uJ JbJL^ 0 j3 

^4)1 ^kL^I a)Lmma 

oL.^ ^ aJI Jp 4 theoricae OjJajJl cjLLJII y* 4 ^Uj^UI la j-iJl v-j J*J 

ciliJlS' s^j jJl ^Jllal 4 j-sA*Jl lIUS Jj . I 4 JJI jij J ijUJLl J 4\ +.,/}“* Co-A> ^1 4«%Ua.,ll 
jj! Jp (^VT^l Jl jp- o) (Michel Scot) o jiL- JULa oIp- J ja 

a-Lj^ii . ^ ^UU| JLiJl J| oLa jiJl aJL* jaIj ^ ^IaJI ^ J ^lil) JL*ij 

C->1 |*JauJhl t)ljJ*-tJl 4^ j->~ y+* a^lll viJULc Vi jJl ^3 j 

aJUb oLl la :.4 jij 4 v. 4-.t. Cj jl JL-ij Jp J 0 ... ll y jLS' dJUJJ . JlI aJL>blA 

j ^^11 iiiiit LS’!AiI y*-Jcj g jLJl cliUJl |*JLp ^ oLajLj 3 jp 4 

i^jJl c c^jJJ-1 JLij Jjl JL aj Jl iiLpVl) c <~JL> cJjJl J j^J-J^Ul yik JLj J .Jjj JJ 
^JL)I \ Y • * Jl j->*) j la . ll ^jDjI \ Y ^ V ^LJI ^ o JUL na 1 ^ j 
^JLp Jjlaj j! c-JlXII J jU t.De motibus celorum jl j^p c-^ LiJ^l Jl ^>. y 

^S' 4Ul-u« ^ g o*\yi Siii\ 

C*a>* 4 ^♦.Lla.Jl dJUUaJl pjp JLij jj! JLaUJ v jicu^jl J j>* _^lJl ^J»LiL« t)| (T o) 

Francis J. Carmody, «The Planetary Theory of Ibn Rushd,» Osiris, vol. 10 (1952), pp. : iJUu 
556 - 586. 

A. I. Sabra, «The Andalusian Revolt : jiiJl UL— 1 y <-> yS\ #-Ul*Jl jJu J^>- 

against Ptolemaic Astronomy: Averroes and al-Bitruji,» in: Everett Mendelsohn, ed., 
Transformation and Tradition in the Sciences : Essays in Honor of I. Bernard Cohen (Cambridge; 
New York: Cambridge University Press, 1984), pp. 133 * 153. 



IaL-J t(Eudoxe) sjljLJI j £ J>\ &±>*ia ^LlJU ^a 

*£ j>- 0} 4 o ^yJl 4_bl j£J\ C*>\ jS JbJb>«lJl lJlA (J jLljj 

. p-I \yL*S)l I Ja>- 4_Ja5 ( j> yJL I jJts4 jjj J j ciLL ji (^JUl L$JoJ o ^ 

J y>- jJl 0j j-2Jl ^y Jxj-k Jl JL>- jJ-s^a-4 0l£ j « /a «. H (JJ <-i j-*lJl jl 
Jlj U (_^JL)I utl <_£JUa ^ \Y1f* ^l*Jl JL. jl>J SJ ^Lrff 

c(^» \ Y M - M A • ) (Guillaume d’ Auvergne) y yj:> ^ j-JIp yb julp t Lx jJL. 

(Robert Grosseteste) j y- j-jjj JLLp yjJi y S oyi-> JJLIS JL*_> ^ 

jJLi t (f\YA* (.UJi y Jydl) (Albert le Grand) j~£l\ ^Jl Ut .(fUor_\Wo) 

JS' <Ujl^ J^JtJl iJLf. y»uj ijjlaJ Ua : ,.,..J Jl£*xSfl j£Sl Jl>-L e-^pl 

L* JL>- (Jl Ajuj^m aS j>- ^ c_bl ii aJo-xIjj AjjL-«J| ytlail 

c aiJLjLl. ^L>- ^yj . (3 j-Lii ijjjkLlaJl a^jI-UI lyb j->- ^JJL>«jlj Lr iu yJ! 

^1 ol 4 jjjJuJl ^y^il <aJLl^ jlaj ^yxsy 

uiiii jJLp 4 lLIJ jb . J£JL)I j oil I b~>- y iy jS/l y v-i- LL ajjL^J! 

flob j-^-l aaLI jl* P jj J ■» ^ iJUt dJULJl pJLpJ <jSf 4 j S ^11 5jl>w1j ol j £ Jl 

4 0 1 1 1*^-* LiULaJl |%JLp SjJj ^Jp jjl Jj^d 4 ^ . (J 

I JLa j-w-j4jj . jJl jj jill ^ jl 4 --s£ ji cJIp l */ 3 jl Lr 

. La j>«j S'bfL.V ^2:11 

L^sjLjI 4 1 l a j Jl obLaijMlj 4 ^ y>^ 

4 a^JuJI oL jJaiil J j>“ jJZjcI I (Jl c ^y>-j jiaJlj Juij ^jjl JUp! 

JIjJ-I <J^L>- j-tp ^LJl Ojiil jJl (JJ }aZj cjI& yj > ja (Jl j 

(Thomas d’Aquin) ^yj^S/l L. y ys> jJj . ^ j£ J jjjS' oU yj ^ oLsi> y 
^yJl oL?l J-U^l 01 JL» L 4 JLLP 4 ^yj> yj oLp yj9 ^ll o Ji_* ^jS> (^YVt — \ YY^) 
il 4 jJfeUall jij~> (Jp Sj^li OJU Ojj 4 Sjj j-s<aJL i-JLi>- 0 j^^SLLaJl Uj 

L . y JjLSj . jVl y^” L^j j-s<aj pJo 4 jJjLP- La aJLju ybllall ftJUb LJalw-l L«jj Lul 

4JL- La TjlJl ^yl^ll oLj^fl ^ (Jj^^ 4 La 2 jjhlja JJLcJ <jCjlj^C> fcjJJjb 

. I a a^» ka ^ y^ y* L Ua . l I ^<j L A«^LtJl 4 a ^JbLJaJl 

• I ^JfcUall ^Jl AjUI aJl^aJI dLLsJl |Jp 4 La (^1 yj 

aJLUj j«4fclla>j jL^xjl Ob’ (^J^l 4 LJULaJl ^Jpj pLy^Jl yljJl JIjl^-I IJla ^y 

L=rj 4 ( y>-j^kJlj (Jp 4 j^op ^y 


Duhem, £c Systeme du monde : Histoire des doctrines \j. Ja..Jl t c- j * ^il U a J y*- (Yl) 

cosmologiques de Platon a, Copernic, vol. 3, pp. 241 - 498 et passim. 



jA 4 J>-T JwJlS* c_a)j^« ^3 J>- jt-fiuS' A^jjdl AjLJUJI ^Lji {jA { jjaj u 

AlP aJuL*_* AJjV oL^ jj C. lafl>- Jj j 4 (^ \ * £ \ Jl y>- J jl il) ^ t. ^ H ^ILaJI 

Sbl 6 j^ 0 j-^JJ Li-^j e_iJj^II IJla JiLSu, . ^ \^Y*W ^t*Jl Jj LaIjl^-I 3jjo) 

AjL^ ^ ^ j ^Jllaj Uj J^aj ^yJl llMiS/l iJail ^1 db-p- 4 A-^bj 

ij-a v — oJIjLj j* J^ S jS jli c jLi jjj^oIjj . a j. pitII iwdl jXJl olS* j>- J 

cliiij JaaJIu o jb ^ ^ j j5^ jil dJlb £JlJ aJj 4 ( jP>jS/I £« j5^ J.I Jbtl* diij 

Jj ^L^jJb ^>-VIj J->-b bj*Jip-Ij 4 Jl JL>r_La dJLLiil Uj>- ciLLojj . ^jjjuJl 

Jj jil c 3 ^X>-'yi AjjIj^ L*^JjlJ^j ^«L>CLt J (jOlil5- <j\lS"Lft-^ 4 jS* JlJ k — All5^ dJ-Llil 

j>-jj jJj . ^iL*Jl £-* jil SJL>ti a l^-p < JTI jil!! o ^ J-*-?- t Lo Ju>- 

pJLJ ^Jb j-iJl 1 1a Opus tertium a ^ y (^ Y ^ £ o) (Roger Bacon) 6 jSLj 

k^lJ- ciJLj- a jIXxjI (ymaginatio modemorum) <L^X>- jj-+aj£ 1U ; 11 dlliJl 

j~~j£}\ Ul* JJa^j 4 . 715111 yj .^jjJLllI j5 Jil Ajtil^- ^UaJ ^jLy« 

^UaiJl |»jlpj <^$'1 j £ Jl c->UL-^» ol j-J*j 6b 4 dLb )Lj 4 jl£j ypl 

' >1 ^i ^Jl ljUb ^«a1Lu olt^ ja) ljIx^Ls l * * 1^0 l Jj AmamJIj jXj l r l5' 

jldujj (Bernard de Verdun) 6b j j* j\j y Jd« 4 ^Ja ** jJl 6 j eJjL-l Jb JLiJi 

. j (Duns Scot) o ^L- y>* j (Richard de Middleton) 6 jJjL 4 

4 jUil J— ^ (J-P 4 J-Lx^j A l a : - » . j jl J-P jkUaJ jj_sA3 61 

>IjLj j-^--£j LjJi Am «t> ^ jj ./a d Jl lJ—A j — 4 ..*, ^1j— LJ (^j-^j^l «— 3^-1 _>-VLj 
aJUI Jl AiU^Vb _ jJl 6 jjiJl ajL^ ^ ^ £V 1 jaUJl ^ J jiil (Regiomontanus) 
liw» Ji 4JLdj ^1 obliJl Jp ^jJl ^ ^1 «ymaginatio» jj-saJI 

Jj>- J JL 3 J . ^1 il^Ail SJLpL-^» ^L^-iJl J a. A 11 a .11 oU> _^iJl jLsaljl 

Theoricae ^-aJjII ^ c5 la*>.jJl 6jjiJl ajL^ j~iJ 1 iJL^ jbcdl IjUdJ yS^Jl ^ yJl 
4 ^\£o£ jkLJl ^ (Georg Peurbach) ^jyr a-w>j <_$JlJI plane tarum 

A^JlJ (j»^ j * xb^ J L p l JLfi AjjL»_.m ll C-aJjII l A_A 3 jl jJl l ,<Ls <g jJ Ij 

- \ 0 £1) (Tycho Brahe) ^Ij-j a-J ^^aJj ^Ul c-J jJl dJLSi cj\ j <^ J l 

. Ajj L a^ J ll Ol A^xjjj ^J>- jJl (^ *1 * \ 

jj-J jaIS/ oJLjc* (ojJLLt) aJL^I jp C— »w?j Ljil jJLj yJl toL^yJl aJLa (j J j>-I j| (YV) 

Jose Maria Millas Vallicrosa, Las traducciones orientates en los : J_-J j-j* LJ Jj t j—iL-Jl 
manuscritos de la Biblioteca Catedral de Toledo (Madrid: [n. pb.] t 1942), pp. 285 - 312. 

A. I. Sabra, «An Eleventh - Century Refutation of : Jail 1 <XUJl olj jvatll J y>~ 

Ptolemy’s Planetary Theory, » in: Science and History: Studies in Honor of Edward Rosen , edited 
by Ema Hilfstein, Pawel Czartoryski and Frank D. Grande, Studia Copemicana; 16 (Wroclaw: 
Ossolineum, 1978), pp. 117 * 131. 


Yon 



jUda.ll? J j|JL>- {j£> j S jiUl <UL~« 


djjA I! y* jZ&\ ^iJl jliJl JjUJI j£-i 

(Jean de ^ YA ^j2>,oll Lp-jj ^^^LaJi Jl5j . ®jjU£ j-Sl ajjjw» cSj^Lil 

jl ^>- j <L^* ^i)l J ^>- 4 ^ \ Y ^ ^l*Jl JJ ^>- jS/l Jp $y> c L» jJi Sicile) 

oU jiJl 4J>- ^Jt y ( _ 5 ^JLaJ| lip ^JL tuj . aIIoJJ? J jlJbxJ <LpliM JUj^Jl ^1 jil OyUjS 
y j*+ 11a J liij ojJLaII <LkJaIlLl *£ ji-\ L f*j tSj^Lil aIL ^ aL-j y LaI^j ^i]| Ajiil>Jil 
aS y - j c L*Lp 1 "l J£ 5JL>-lj A>-j. 5 A*-Ji) (jllJU Ui jj t ^Lp \ • • 5JL>-I j A>-j3 A^lb 

‘ (jliJl Iaa*,.:. J c jU aa^jj L*Lp A* a>-j^ a^aj v-^LVlj * »La Jl51 

OuU Jl j— All />£ motu octavae spherae (-AJjll y o^jl ji\ jLo)Mj JLi)fl ^ 

i yJiaJ\ fpiJ ** J*- ^ iA1 ^ U*J ‘ l J <ji 

JJLmoJI L>-j 2 4 viJJJbj . oA5J* jjP A>i.»i .^ aJl l {.:».< ji I j Zj la 4 AoJaliil A^ jJ-I ^^p 

.De Sjjl jJI AjjJajJL cilJS y cr « i jUl ^^SCJLaJI Jo** jJI aJU ^Ap Jp AjblJtJl 

. Alk>U» ^pl J£Auj c motu 

O?* JjLiJl <ADi Sf j-^Lw Aju 4^*A-aJL! jJLp AJUJl t) jiJl Ajlfi 4£jljJl c5^ 

4 LflP AAlJt.ll aJAj^JI J jIaJL-I y jf a l la .lb JjIAj>- y U^UaJl ^yJl ^ol jll 

cJL- ^ ^JLp jU 4 Ia£Laj . yS\ j£Al S 3 yfi ^ll I jll jj-riJ 4 J j\^r a-spI>oj 

4 <jfLj ^IapI ciA^ La I ^i iU^jl J! 4 (Guillaume de Saint-Cloud) (Y< ' ) 3 jl 5 ' 

10 ; a^-Aj ai^LlII o J p OultJ! ^jS/I ^51 J ^jSf! ^51 JjLiJl jAi 
JjUll IJla (!)1 Ji>-M j! Aajj 4 LaAip . ^ Y ^Y ^LwJLl 10; 15° a^Lj \Y < \* ^IaJD 13° 
<!) jJLaJ La3j ji a^a]| L, a^-j3 jIaaw 

4 j ^UJI IJLa J jij a-p^>- 2^-'^ 4 ^ motu octavae spherae y jll aS ' jiA 

A>j) Jjbuj A^Jdtl*^ 1 L ** " *J 4 J^*mJ JjVl jjp l IajLipI 4.i« AJ^UI aS' J p- l)Ij p. L << LttJ 
a^>* ^ jLwij L-ij . (jLJl J«^- t/Jl ^ A-jy aaJ ^j) ^LJl ^ 

jj JL>- Jl 4^+jjjZ oL..>i .,<a7 j» ^JL p J->ot aJj 4 c-^l jXJU a!^ ^ ill cj[S jJ- L ^ jp-t 

4 ^ ^iJLJLl — 1° 4 J^jJ + 1 ; 15° 4 aIjU cjK^S 4AJLiaJLla (JjIAj^- 

Emmanuel Poulle, <dohn of Sicily ,» in: Dictionary of Scientific Biography, vol. 7, : Jail (Y A) 
pp. 141 - 142. 

Emmanuel Poulle: «William of Saint - : ^Ji)l t U^S Jjl f \ j^ill A yj \1 a Ay ( Y 4) 

Cloud, » in: Ibid., vol. 14, pp. 389 - 391, and Les Instruments de la theorie des planetes selon 
Ptolemee: Equatoires et horlogerie planet air e du Xllf au XVT siecle, hautes etudes medievales et 
modemes; 42, 2 vols. (Paris: Droz - Champion, 1980), pp. 68 and 209. 


Y*V 



c-jL- jLj L* jl JA jU-*jjb juts’ t . j^JiJLl 4* 0 y 22° JL! — 3° 
1$...^ oU^^rJl ©jiA (G. Marchionis) r (Pierre de Saint-Omer) 

* J^ Jp* f ^ ^ * J ) Y ^ ^ j^P j-s^ ^11 O^-jUaJl® ( jP Uf-uJjj* ^ 

ilj^iil ^jS/lj c-jUJI ^jSlI JjliJl c-JL* jLj jJii iciJL JS JJ 4iL^^/Lj 
^1 tSj^LlI a£ jJ- ^jJLS* C-JL- j* p jJLp oI^jJlaJ Jl ^Li^VL villij 4 10 ; 10 ° 
a-*_*LM ON.tf saII j-p AiJj^ ^ (Profatius) ^ jj li jjj j Vi ,> UJ I** 1 1 « i «<1 

Jl SJlSLdl j-MfljJl ^jA AP j-Ajf Jl $ *. 7 IJL^jh j . ^ \ 7" * \ Y * * ^UJI ^yJ > jli 

<Jjl aJ Ajt-f- Jp ^-sA3^ J^»S^ jJLp i^Jliit j jiJl 

JSLiu I j-stfijj . ^ jiiil aJI j La j Lip I ^p j^ojJI <il!3 ^SCU cjiS’ JLii . ^LUaJLL 
. dj^UJD A^laT.* IS y>- 1$JLp Ij J\j jL>)fl j JLSNl *£ j>- 


AjIjU ^jJU . ^jA A V| 4*1 L £LA |1 t^liLt*J^/l D«XA 

j jlJbLL ^iJ^Ul dJLLJl pJl p ^ AllaJJa JjIjl>- jlJUw! pj 4 j^UaJU jJLp ^1 jJl j jJill 

^ULjl Jl l .4 *.*^ > a^jUVIj ^iJI J jjJ-1 ^Sfl 

a>»^*jJI jli 4 JjlilLj . L^5 Z*j\ ji\ iSj** t^YVYj N Y 0 Y j\^t*Jl ^j JliJLaJl 

c**j jJl «JJUi Jul4 c«« a.*-a ^jiJI 4 f \rr* ^L*JI ^ ^^jjL ^ o j-j-b 4 Aw'vUl 

De s j"iy^ c-iJj '^a jjJLvp J jIjJL-I J— p >l» *Lw_j ^JUI v^ULUl ^ 1 p J-p 

4 JUJlLI lIULLII jJLu duaJUi^ ojjj^« aJjI^ Jj! . ^o£Y ^UJl ^ revolutionibus 
^LuJl ( rS) Expositio tabularum Alfonsi regis Castelle ^iJjil ^ 

4<w*S1j-SU! Ja-SU-j JL_>- c^-uk-sAiJl (Jean de Murs) jjj* j * jL>- 4 ^ N Y" Y \ 

p—JLJl J.P AJL^iljJ }5 jiJ 4 li'^LiS/l aJub 4 jjjJLlJl 

^3 j . u«S j-S JjS C j! A_S 4>-.LII A.S j^- Ja^ jJll A-j-mJ j-ijS/l JjlJLi-l alia nil 

<£ jA LjjJ-Lo* jj* aajLJI J jIjlLI a^»J ja)Vi JjIjlJ^I y?+-± L* jiSl jli 4^ljJI 

^JlkJl Aj^blll < J-i jj aJjI^* JjlJli-l aJlJh JlC 4 A^i) j^a jl>» . aj^Lil 

<s>. cJJLj .jb^yij JLJ)fl ^ o^kJlj ubrll S^Ql IS ^ ^ 

Jl JJ jJj j A ft br. * aSjJ>- ! l> ju-S ( jA 4 Aj-U jjUSlI AjjJalU LSij 4 e/*' 

4 ( JJL2j Aw \Y*\ ( jA jts\ aJL>-lj <>-j3 (_$l) Aw t^* • • I -{•JJ* ^jLwj £j jj I 


Poulle, Les Instruments de la theorie des planetes selon : jJi-Jl *■ uv-jLI^U j-j J-* J y^>- (r • ) 
Ptolemee: Equatoires et horlogerie planetaire du Xllf au XVf siecle, pp. 205 - 209 et 260 - 265. 

Emmanuel Poulle, «Jean de Murs et les tables : *j— JLJ jlJ ^L,^_JI A. Jjil li a jl (T‘^) 

alphonsines,» Archives d’histoire doctrinale et litteraire du moyen age, vol. 47 (1980), pp. 241 - 271. 
Emmanuel Poulle, «John of Murs,» in: Dictionary of Scientific Biography, vol. 7, : U*jI J*t\ 
pp. 128 - 133. 


Y*A 



j ^ * 2 l a ; * ^-bLU JJ U^jJL jLaJj JL5I aS y-j 

JU}! I aS j>- ^Jp pLajVI IS! JUb . ol>j^ <U.JL> (_5 j */a* aJUj ^ (, a L** V * * * 
^jS/l SyU* aS y- ap j-*-- ^*-Ju ^Jp (J**-*-' a- 5 y 1 ^s a>/ 8 > tZ)e motu y ib jljJl t jloVlj 
oLJUaJI ajIju JU* jLipVI <jy*j aJLa ayLil aS j ^ oi>i cdilS ^Jp 5j^\pj . ^y«jJlj 
jLuj Ujllp aLUIU 0^1 *L>- <Jl^l US’ l^ i jL|A c v^aSI^^JI ^ol ^1 <UU»^-I 

. ajj! jl« oIJIjl>-I J1 Aioltil ^y*^Jl S jS ^p Ujujl^- ^yJl ^jSUS/l ^JJtij ySfl 
a j£}\ jJp iw^SI j^JLl aJLJUM ^USfl U~JylSfl JjljJ-l y JLb t^t 

. AjjIJLa (JLjLjI Jl>»U 4 Sj-iUa Aa*^Iz]1 

Jjljbj- y- jil o^Ul «JJL1 j Op 4^ oV^L w -»-j (JJLaIj U_*j j 

CJ^fL^’l »L»1 m.L* 4 Q*.» .«. i yjSf 1 u^SCLJl Jy*3 y« A A^ aJ? O^jJLaj \£ j +» (J-Uj ^ A. I la.l la 

4 (^UlLj) aUUII ^y j**ai31 0} • »»«■ ! 1^ aj^jJIj j«»<> « *%1 L aaL r iII 

y 4 j jJli y £-*J > y j*s> 4 J-j-LrJ j_p ^Hj (Lf: <y UU aJ.:Ia 11 JjJj>- 

2 ; 30) aILJJ* j jlJbr y *y- 2; 6 y Aia-J yti; ^JUl < _ r ^-JLU <£>S >1 
v M 5^-i^-'yi <l)i U->^ . Q^..««0 yftl o^-^JU-ll JLIp *j->- 2 ; 15 C^jmj « a 1 1 a > jllp 

ajUipI |tJL» OlS (ayjJb A^*Li-l y j- . » 1 la i ay IJL) i£j % ^ll cJ^U^-'yi) a j-^jJU {£}% 
jllp 1 > 8 4 > t » 1 ) k. a sa O I j j U« ^jlJLai 

JLii 4 (a.\ la^llg J j|JU>- 1 ; 3 j JllP 1 ; 15 qA 'yjb) juU 

a^mjJL 4 1 . aIjU aJjjIoj aJ^U-JJ JjUII (Jj jJt-lj 5 jjbjJU ^ y*/3.Cii I aJ^UI! ^JjJLaJ 
<Jjljj>- -5 » 15 ^^ill 4 . ^dl i aJ^UII S^Lj Op 4 

,3 ; 7 Jl ^ 2 ; 45 ^ cr SUj 4^;^^! J jUJLl ^ ^ 5 ; 57 JJ UkJJ^ j 

Op c oIpUJLj jixij U-j 4 JjUIL jiJLjJ ^11 ^ *j>- 

ieC 4Uai-l aJ^UI a] jJLJLI {j* li^UaJl (aj j-^aP oLU^ a\&~*\ y) AAlJLlI ia^Lw jJl 

aJLIoJLU <JjIjl>* J^JLJ ^iJI di-bJ aJL^IjT ^p a^l^ a^J j-aJS/I JjIjlJ^I ol 

. j. ^ Jiaj Jjl^rj 

4 jJu 0 <w^Slj^U UaJLU.ll ^SUill Uj ^Jp SjujlJ^I oLO j^ill c^aj! 4 

^j^wj Iaj . ^ ^lJlI j o^a^JIj Aj^S^Ll vJIj Lj L< U aImm^L 

J^JLj aUj jil Alillll ^ jA>»lll aS A jjJaj j 4 ^ u^.M.Jl aS j >- AjjJa) 4 (_5 j->"^ A jA 4 Jjh 

2>e a^jI jJl 4 JUJil 1 JU y 4 L*jI c^aJ jl5 j . aS j>- 

yj^LUMl iS j->- jJ JLaj ^1 JLjSIiJL yJ 4 L-^UJ \ jj^ octavae spherae 

. aS j^-1 a 3a ap j-mx ol cjLp jJ ^Jj 4 


Poulle, Les Instruments de la theorie des planetes selon : y* 5i _p-L J: yJl ol* jUil jj (rT) 
Ptolemee : Equatoires et horlogerie planetaire du XHf au XVF siecle, pp. 26 - 27 et 767 - 769. 



^1 ciUUll (4 pj JLSLr*y3l ijj#\ 

jLS' <>-j oU-^U^^/I J»plaj fili y— * a-£U]| Jjl-ULl c^vw’l ot JL»u 

jS JlJ . <LuJLtaJl <*£ j^\ ^^U^-ll JJL^- JJ jJl <jj jJl )1 <uly ^.j^La.11 

j 4 Theoricae novae planetarum aJI j±* j (Peurbach) J-a-p J-SCJLj 

^ ^ jJLl) j_- Jju (iUl 4 Epitome in Almagestum Ptolemaei 

4 ^ ^ . >4 llfll <— aJ^I AjUJLI ^LsAJt* j ♦ (^jJl 4 ^l*Jl J^jJl 

4 u>^ ^jl j j^C Ldl I^aIp ^^Jl ^ Jxj ^^wLII ^)l 

Sjjjll 4 ol^SCJl Ajl> A* j*j> ^llal. J JLii 4<JjS/l J*jJI ^y Ut . Jlij^Jlj 

pJL^Jl ^j>\ ^\zS 'j&j i I <— ^1 ^£11 olS* y- J I j*A j* Uo*SI j^JOaj v— jllS^ ^jp 

liij jL*)ll j JUVI 4^ y- 4-4 ..tfj S*l jJ iJjfc ^ LAjI ^Ual^l Ui' . |UaJI A,t«> 

JLj yLjjj c)l£ 4 ^11 I J> Jy jjOj J-^ai ^y elite j 4/)e mote octavae spherae J 

o yte J-JLi Jl jl 4 1 jS- \ Jljjb ^Llal^l U-S' . UUVl J[ U^-'y Ail^t 

4-iJj-4 < y JSLU! |JL$J Jjl Xjj JL Sj . ^jUa^j J^JLS^ 3 J 1.1a wj A«,pliM y j« ♦ 1 la > 
^y a>- y J^>- y eyyJl <y lijy* v)lS* £*jLLsaJ1 * Jli j^U 

IJLa jlS” jJ j . yLJ! ( _ r J jjllt v-JLkl LjJLj ow» j ^ ^JLll 4 Libros del Saber calls’ 
. ^ ^yl»jjj aJUjjpI c^ill jJLs<ail Jp 

4 JjL- 11 y ujlPj~£ JJ ->jA> ^^yjSLiyjS’ IJ0J+OJ Jp ^yJi Aj^aJ oj 

. o^1 j^Jl Ojklj ^IaIU A-jUII L*1 aj^ULI OjJa-u la ^«4 

jj jiJl ^1 Jlal Jp 4 yJl ^ IS aILmu* 4 UjL-< Lj j US' J 

U UJ aJLajJI LJjJLaJ ^jj dJLliJ . ^ JkI a 1 1 ^Ul <JL*Jl 4 L^JLS^ ^la^ jJl 


J y>~ j) ijZLjjj JLp a jliaju ^ J1.41 11 a. i i y\i jty** J ol j£S\ ^JjLw* (Jj>- (TT) 

Willy Hartner, «The Mercury Horoscope of Marcantonio Michiel of : j-IiJl ^(iLjj-nJl • jaL^a 4 
Venice: A Study in the History of Renaissance Astrology and Astronomy, » Vistas in Astronomy , 
vol. 1 (1955), pp. 84 - 138, reprinted in: Willy Hartner, Oriens - Occidens, Collectanea; 3 
(Hildesheim: G. Olms, 1968), pp. 440 - 495. 

:y > ^yJl tHJLill jJU a^jU ^Jdl j^Ul oU U (TO 

Noel M. Swerdlow and Otto Neugebauer, Mathematical Astronomy in Copernicus’s De 
Revolutionibus, Studies in the History of Mathematics and Physical Sciences; 10, 2 vols. (New 
York: Springer - Verlag, c 1984), pp. 41 - 48. 

Noel M. Swerdlow, «The Derivation and First Draft of : LaJ jJiJl Commentariolus J y>- 
Copernicus’s Planetary Theory: A Translation of the Commentariolus with Commentary, » 
Proceedings of the American Philosophical Society, vol. 117, no. 6 (December 1973), passim. 



^ cJLlc c (Rheticus) ^ j£jj oJLJL> ^UipI ^ 4 ^ J jl <1)1 LuIp 

. ilL-il a Ja J>- 

4<_£j5' Jl o!>L>''yi) ^Ja-y-jJl d)jJiJl j j -aJLII JajL-j Jy>- ^Ju^laJl JjJ-l 0} 

I ]a a . l.>w^ 4 jJUip^I j! jl Sj-iLlI J c(^j^-Jl viLLft J-*aj 4£jSll j-* j 

(Jlj^jJl ^-**J l ^ A “Lp Jp ^j^jS/I OJL>*l <jl JJL A dJUij . ^Uaj ^3 I-Xj J_>- 

Jl ;L~JL ^laip^t JVJI Jl oU}fL 4 villi* OIjjJJI J> 4 4 r -^>J 

4JL*«Jl (J Ja JjLLllj 4— -4 .*m?> (_^jJl jA 4 C~> j-*Ji aIJL J^J^I li-*J . <CL)liJl 

jl^-1 <1)1 jl*_jj . { j /> jSn 4_s j| j-*j 4 oji jIi < . * . «~ . i i JjJ^j <-wa->wJi 

AjjIjlLI ax-JI Jl Jal Jb-I j < 1 )T ^ 4 Commentariolus 4aJja ^ 4jLipMl Jy u 
Sj^LJJ iLUll 4 ^LmJjaJS|I J jIjJ-I (jllJl JLLpj ^^JLIaj JUp o^jl>- 

AltL ^>4.>v> Alwn 3Jli* <lA)l LL 1 ^.J^* jjl c^L w^ l jl 4 1 ^ M»<lt j^Uall a J ju L /i\ 

oJLa JJU*iJ Commentariolus ^ £z \ I j£i j . 4pL* 6 1/6 j 365 UjJtf j 

|i ( 4lt>i (J jjJl aWj ^«Xi1 vil 1 flll jj»b 4 4 j jIJLa Cm* 

4 4jL OmJj qm j£*j j*j£ jJIpI JLib . A^JatlL* Sj^La 4* j>- *Xju Li 15 

4 jj*-* L*5 4 { y*i villi <1)1 ^*p . AjjLil *S j>- d) Jli injL1i5I Jj ij^i ^ ^jDl <illi 
aS j>- d)tj 4 a j & Jl Jl iljlj v-*Sl j^U ^i^^—JaJl Ja jJa>> d)tj 4 AljU ^ ^11 a j5 d)l 
a3^p 4 Ls^ljI ^ Iaaj . ^jjJl 4 mLLi J| <mmJl!L JIaipVI ijp x ^pjS/I 

jl 4 (jliJlj a y (ji OuL j.^p Jjlaj 4 ^yJl 4 ^ jaJI q^SCLlH p^jaLL* J| ^ 

* ^ ^^*Jl J| CmmIL 4Imu* 4 m ulj cjL 4 « «.mJI 

jm r^** I^^XlP 4 ^1 I^Jl { ys . JL^-I IJLa JLp V JjLajJI d)l 

^ 4JU 4 03 ^lL5l J^-JL> ^jS/l Cj\S j >* oLjLj jj De revolutionibus <Aiy 
4 jJl iJLUj oJLhiLI j 4 4.2...«a ^j-A L^JLp J .^a>- ^yJl 4 ol^JUcJL) Li^jlJ aLas->-I 
4^ r > C5 L— _^]l d)jjill <U - jA Jl a^ J Lj »l^“jl ^ > ^ 1 1 {j j5 JlI ci^Lp-Vlj 

4 Ia JUa>-| ^yJI pJA\ 3JLrj ^L«tj . JIS j^Jlj (jLJl IfJLp J-ha>- ( yi\ ^LJl JJ Lj*L 

! ^ 3 O^aII ^fV-k^LsJl < € lll I 0 nifll Lm^JL < r A 4 (aLI 4 »m.Aj jij£ JL>- J 

4 1 — » >1 Jl ^jds3 la iLa jJl |% ,j,4il AJbjJLl ^ ^|jbJ.>i j |% ^ A Li JLrj )^LaJJ . 4<l * It j ^aJI 

Jj-sA^I |*5 ^ill |t-5Lll ^ oli^L^^I j*~j£ Ja i JLJ I Jp 4. 1i C. t .ll aJla 

^IamImaI ^jjuJu Ja 4 >-T aJLa ^i JuS/l 4-LjJa ol j*jCj ^1 4 ^Liai»L L^JLp 

o«Lf* J I.* t.^ L«m3 ^ La 4 X^* 1 ^- [£j£ aS j^A jA jj 1 ^ L^j^ 3 ^1 4L^va ju 

• ^ k£ oU?^UJjj *L<a>-Vl 1^ jl»- jo>Ju» jl>-^j (r^) 

Rhaticus, Narratio prima, pp. 94-98. 




t . y ^JDI y De motu octavae spherae JlJL* b\s 4 5JL.II 

4jjj^ <Zj\j*ju 4w..».l^ alsPjSfl jl y j^Iaj 4 c-iJjll I JLa c-JJlS" J*3 L*£J 

4^aj>mJ 4JLw* £-*>■>■ 4 Z)£ motu jl jp Jp 4 l>o yj L ^u 4 vdl*>«-Jl y ol5 j^A y 

tL $ y Jj 4 Ua*w y-^ y dip ILL* . ^^Jl JlP^J ^li^jlj 4-*JoIl* 

Jp jl£JL*j) (^jj^ ji>-T JL>- (J ji JL>- ^ t jjjjS/l JjIjJ-I JU-! y 1*5 

.(Lji 365 ^ < 1 — 1717 U jJj ^ ^p4 j 25816 UjJj Sjj^ Jl y}\ 

. 4i*Jl (Jj]& jJu 4 jtj£S liij 4 cLU3 ijr^i ^ ®j<>Lil **r. j* y* oj. 

*S y~ Jp 4 4jUd>>! Jp *lij 4(1)1 jjJJ JL*Sfl <Jl>oi Ls4j1 4 4j1j ^ 

Jai- 4 a la:; 4 <5 j->-j c5J^ jil c-i^i>-Vl ^ ^paiJl lA jl^jLill jULaj . y «..*Jl 

^>JU IjlS'Ij 4 oIjlUj JU jjJl Xs- 4 JjSfl 4 j»*JJ (j d)j-Z\Jmj| Jt5j *d?0?^ 

^Jo <1)15 ^jlJl 4.« 1 1 \j>^J >\ J Ij^-JTj ^,^..1 ll £*jS/ (ojajull j*y ( j-£J) 4*j|jJ| 

S ^5 ^jjl) 4. 1 ~ J l jt (y J : + llfl >) 4jj|jdl 4.1. ... II £• dfr^l viLli ^ la l>- 

JtfLJl Epitome cJJjll yj& y 4 Lju\ JlSj J\ y ^^y j£A jjj£ • ( jllJlj 

y> ykj ^yJl) <Sj* j^l <-*^£-^11 yZ L*^* d)T y JL^- L ^i SjJlI 4 JVI ^ 

y^i ciJUU . yj+ji}\ Jo^- aS y- y\^j villi J up jm 0 jjjJ 4 jjL-^> 4j d)t 

<J ^>- 0 jJw? S jjb j*— ( 4 L.MH jlil ^^aJLII (_^I) yj> jS/ 1 vZJULa. l l j5^ J*j>o (1)1 4-Ul^^j 

vilJ^j 4 ia_~- jJl! 4jjLm4 4jLmj( OLjL^I 4^i> 1| « ii C J 4.1a. flj 

. (L«ji 365 y a^m 3434 jlJJLw) 4 jjJ]a> S jjj 
(jwl jil (J^d t5 JJl (T^ Uil J13 jjJl 

y ^ Jc lI I <1)1 4 ^iljJl 4 Jl^jjJJ ^-43 . JJj S j^L^JL) 

4 JIjUpVI J y- y jJJ-Aj vZILlI 4^>- c j-^ oLL>»T.^b y 3 *^ ,jp 

vZJLLjJ (_$ j^-1 4_^_>- 4>»l JL>mJL^ljj 4 (De motu <4jjJaJ L3ij) 0 j^Lil j-?y> »— viJUSj 

dULi v—JaJ £-a jS ^i! IX >^14 j. a 1 la> a jZb J-P Lp yj> y d)l5 aj^ y) y la i j-jjJJ 
ii^bl 44jjJa |» . a «T Jbu L«^3 Jj j . ^ villi J-p jyu vZUij (^j jJl 


: >1 v^-^i v >ji ji i^LSib 4 ju^jji x-+jA\ i,>ji (n) 

G. J. Toomer, «Thc Solar Theory of az-Zarqal: A History of Errors, » Centaurus, vol. 14, no. 1 
(1969), pp. 306 - 336. 

Bernard Raphael Goldstein, «On the Theory of Trepidation According to : j la ll (TV) 
Thabit b. Qurra and al-Zarqallu and Its Implications for Homocentric Planetary Theory,» 
Centaurus, vol. 10 (1964), pp. 232 - 247, and Nur al-Din Abu Ishak al-Bitrujl, On the Principles 
of Astronomy, an edition of the arabic and hebrew versions with translation, analysis, and an 
arabic - hebrew - english glossary by Bernard R. Goldstein, Yale Studies in the History of 
Science and Medicine; 7, 2 vols. (New Haven, Conn.: Yale University Press, 1971). 
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4 ol $ ^ tfjJl 4^^-jjJaJl Jb ^Jp la ill ^jjJUJI 

J^Jtuj) J ^iaJl Ja^u ( jp jJl Ja>- ( jJL»u aL** 4>«*lj JJ (_£.5 Jj IdJjJaJl dip 

A-Jaill jjjJLljl AJLjJa ftjjJb ^ jjj£ i^t . (u^ j^Jl 4Ji 

l* 0?jLl*4 gj ^Jl dJLii j+*uj SjaLll j^o d)S/ I jiaj a^LaIpI < j^aj t <-+% ja J^- {j* 

L-JoS o j^b ^LLwkL JijJLlP j^Sll ( jJL»Ij . A I^Vl Ja>- j j^>Jl 'jjJLalftl* j^jJl»Jli5 

Jp ^jVl jj * J*>^j ‘aOs*^ uA* Cr 4 J* <Ji p- 5 ^ 

^ l)IjJL^ JbJLJl ^jJUfc p »/> »J 4 t-jJb JJ jp % j ( ^-J jjl jJl ^ jJa3 

< jx 1 $ 4., )i>w ?,.,«*! ^jll! 4 4*l4l)l 4 *LaaJI o| . <jjJJal! oljjjJl ^ij <ji^bj^P 
- \ T * \ ) ^ jiaJl jjjJlIl J~*aj LfsP J* 4 JjJJ! jjji-A ^ Jp-Ij <Jp J 

jj^Ull LWJI ULw dUJJ (JLp ^ • j^JLJl ^£Jl <U>. ^ (fHVt 

OjJaJ ^ ^^jJaJl Lj^»JL>wL»tl ^^iJl 4 <JLa-*J1 oj-ft O^i »JLL!J-jj . * cJ -^jJaJl 4 p-j^J-a& 
dLUJl ^ip Jp yyJI ^itiJL iiLdl JsLAl ^ 4Jlill Jl cv^l^sai 

Ja-jy ^1 LJlill i~S j53l LpU-L> j^Sll jJloj V tJjLJl <pj^>J 1 dJL* 

yJkJl hjki I J l ^ j*\ JjVl iU J-w s 4/ 11 v-^ 

4 lPj5" ^JiLC V <lali J j> ^il 4jdb^> 1 la> o j5l jJ 4 a l a r . 4 iS^ 4ja^ljj 

4jiJL 4^ l ^ * 4 » 4 IJjl» oJLa Ji* c«« 4 J >iij . j^mII (Jl jlip! ^4 ^|j 

jJl) IpI jA X^Oj^Jr jA ^ 4 ^1 4 I4— *Ai ^-L^iJl 

j ^il) j*i\ ^jJI -bj-4 j ^^kll ^jJl j~ji> Jl- (^ T 0 ^ ^UJl ^ aX^i 

^^saui jj ^ 4( f \rn . im) ^ji^jJi ^jJi uJJj ( f \rn f ui ^ 

cJj^ 4O^S0Lill Ay* fJb^l aSj . <rA) ( f \rvo . \r*£) >LUI ^1 ^^jlJI 
jl i/xS jA j^JlI JIjupI ja <J y>- <£ jA - 1 ^J-JL^- ^JJLaJu 4jLjJ» 4 <jj « .^a ,11 oJLa 

4 ^jjJlll dJLLi ^ ^4 4iL— 4j aljtl Lm4*j olS' oLS' ^11 oJLa J JUj 4 _j£Sl 
^ 6 jt ^iJl £j ^ll {jA X>- ij+Oj] Ljji j^jil l-ip (l)^^j 

<> JjVl JUS 4 ^jCJL47 (jCJLaP 4jliJl 0 JL^J j-iJl (1) ^^1 ^Jl>«I*4l JLl^J . 1U« 

Vlill Ut i<SjSj\ > i.,.,a-.tl .^JUaJI jjSlI ilJb-1 J^l ^ Jjjjdl ii^il ^ 

(_^ j*** La JL>-lj ^JULJl ^JLp v— jU^-1 IJu (J j>- oLn^all «Jla ^ (Y*A) 

Edward Stewart Kennedy: «Late : j&\ . ^ yjS ^iUJ ^iUiJl 1'jU* s ^L. J jLi; 

Medieval Planetary Theory, » Isis , vol. 57 , no. 189 (Fall 1966 ), pp. 365 - 378 , and Victor 
Roberts, «The Planetary Theory of Ibn al-Shadr,» Isis, vol. 50 , no. 161 (September 1959 ), 
pp. 227 - 235 , and Willy Hartner, «Trepidation and Planetary Theories: Common Features in 
Late Islamic and Early Renaissance Astronomie,» Accad. Naz. dei Lincei, Fondazione Alessandro 
Volta, Atti dei Convegni , vol. 13 ( 1971 ), pp. 606 - 629 . 



JA i*. .At.,..,* aS j >- J Jala>«il IJLa ...j> . jioJl ^ JiaJ^i 

<l)ijjjtf <1 )!j jSU CJIS UJ I ((X - O) pJj Jill]!) 4 JI 1 )! XLjlaJli AjJj U oli j>- 

c ^iLn^a ol^L jjJJ F L*j5^ 5 jjIjJ! jl tFj D (j\- spli-l J ^->- 

cl-— >-) H 4 la. a/, ll (l)p 1 »tj 4 D L*j-S j->* ^jjJl 6 J-Sijj! d)ljjjJ 

jl^ial jt) Jj ^>0 y F la^S y* <> yJ! S jjlJlif Jo^ (GFH = —2CDF 
J5 ^yL>uJ> j LflpU-lj D l*jS j* 4 ^!) ti ® jjljdl AB ^Ja3 j£yyj$ 
\+.« A *~».a LjJbJj 4 j^i 4 yL*~J» ^ UjJf-jj* JaJa>«l! tl) LS" lil . ( ( jjJ ».tf ll yy ^jljJl yA 
yA La j* j^Sl tH ikiJl <+~a y (^JLJI iAB jJaiJl l)U 4 6 ^i <Jp <1)L£ U[j .H ikJtlU 

. (1 4^i>* ejJbJbJl (1)1 aL^i) a i^jIjl)! 

iJ^Gl jJaJl 4 JU^lAlJl ^y^y yjS ^JL>*JLwul 

J^ Sj^LU ^lj \ka d)T ^ Jl^ ^£1 tbjtj US' ^ JjVlj .j£j-fc)l 

Jj 4 jJaJl yj> S Ja.43 Jb»-I j la 1 a >m a, t ^y y£y yyS cJ^ealj ''tj . j-Jl ciUi 
4 yjJu>[jCJ> 4 l)U»LJ| (l)LJbil)! U^«^jj (jlJUUl 4<l)ljJaAll (1 ) 4 OwLf 

^^pU-1 jL^-I ^Jo 4 ^LlHjj) *1 Jail Ja** ^lil JU-JLlI CjJUill jUUUli 
. (LjJLUl 4 jj^jJIj 4amJI jL^jbJiijl olzi y^A dLLc uijjJLll ^ip y*j jj-J^5ljJl 

liJLf 4 4~*Ju 2 jS'JLJl J-O L«JlL* 4 ijJaJl Jaia^> dL) Jli qa j£y 

. q/> ^jJI Ja jia>* IjJaj 4jjljlil oL^ImJl! oLJbJb JJ^> 


A 



(T * •) pij jsl&ii 

hj* 


J ^mJ| AjI^ ^l) ji^LwJl ji jl 4 1 y3jl A*mA*XJI j<mJ U jtflj 

i,ij|» jjjJldl ^ c <~jlil! <JLaJI JiL/ I.Jl»«^.I Jj ((J^^Sfl 

Jloipl 3 yy ^isLo jil oby-pil £« 4 J jUl y- JJLC 

UJ c aIjU yt Commentariolus ^ Si jl jJl j£)l joIaJ c liSObj . ylla.ll 

S j2 b y^ £*J -1 JIjljLmiI Lf-j pju yJl 4 jJoUlJI y>l ^o L »- J 4 JjS/l A^LbL jJLaIj 
. JIJLIpI y Jl A^mJJL { jaj^a -Uoj 5 yb a£j>*j yj jlJI ^j^Jb y* y.*-Ua-> 
ypjSfl jl g\j y ^JaJLj iJaSt**jJI |^5 ^y Cr^i y* * A r > \^ Jj^b 

I .La c* * 1 > ^yJl (je ^ 4 jJgL«*» J l y»l < L^ c» i> ljXll j£ ja JLc 

4 ji>LlJl ylj y ^obJ y> L» c-*yj y-l AjLiJ ilL* . yj^J yjS jlp jjjJI 
4 ^jUa jo 'LpliL-l y j.olla > 6 jj b iJ jU y *c^ <L)bo^Lj jLjVU 

yj JLlj! di-Li jS jA dJLb p~iJ i <wd* J^Jl IJLa dJLLi ^boi jlJLib j^aCj ^.»«<» 7 

Jjlc JLp . yj.,.Jla» 6 yb ^ y yo yb j£du A>- y Jo^- Jjij c^JbJj A^ yo JjS/l 

yl yj A-^ij y 4 Z)e revolutionibus y j Commentariolus y yiJl yii 4 y4 

. iajL- yJb <jlo La *btL*b 4 jtLtJl 

ya y-JI y^taib yti Jii ^y j£*j of ^Llill ^jA «wL jbJt as^jS/ 1 ftJiA y 
4 p-^Jl^pS/ ^-7^ if? j7 AjI c_i jaj V Lit . ^^LaJU jJLp ^1 jJIj jJLp dJliil y]| 

at j 4 cil AjlJ^Ul C-> Laical I ^y y'S ^t ( J*p-j 

A«la yLsA^a a la y ■“ JLi yy^Ul c-> jjJl J,| A-jjjJl j^alll oJL* yuo JLaIjI 

j^Uil ^ yJoil yJl jy*Jl 4 Ij^Iaj . jJLp ^^yali-l 0 j^Jl y L-JLlaj J Jl cJU^j 

^liJl JLja (jl^JliJl y ili y^) <U jJo^- y ^iaJi A>- j (J^-^ 4 ^*^ 
y aL_J J_*_ d ^ \ V • • ^L«Jl Jl ySf l.^ a J>j 4 A-JUj_j A^*jJl1 (j-jJLaJ J_P ^ \ £ V 0 

jJaJl <>• j^y» yjL>d-^l Jp y-T JLa ol 4 ^yP J-sp! jp (Chioniades) 
Z)e motibus aJ! ypj (Giovanni Battista Amico) j^L*I LL-yb jli jy ^aJ>* y 
j-fii Jli j . corporum coelestium iuxta principia peripatetica sine excentricis et epicyclis 
aLyi o^IpI J>-I y 6JL^>» twJl^Jl cJJLj a-Jj 4^oY**\ ^LnJl y a^JjuJI y I Jut 

. ^ ^aJUjJI aJUb ^Ijl^wxI Jp l^Ay* Am.« ^SL«j 5 jlp1...»j y jil Jb^u diLJl ^Jlp Jl 


Swcrdlow and Neugebaucr, Mathematical Astronomy in : y jbL-Vl jlJua (T^) 

Copernicus's De Revolutionibus, pp. 47 - 48. 

Noel M. Swerdlow, «Aristotelian Planetary Theory in the Renaissance: : jikJl 4 j5La\ J y 
Giovanni Battista Amico’s Homocentric Spheres, » Journal for the History of Astronomy, vol. 3 
(1972), pp. 36 - 48. 



\ J ,jy Jl dULiil jh VLr 

t — > ^-*Jl cI L LaJI p-Lp j^jIj ya 4 jL jJaJl <JL>- jil y >jjCj yj5 3Jl>- 

^l££Jl y* IfSjl wt^»l c^~c ^Lv^jl doC J^JL> ^ y» >.T <1)15 ji j . 

. iw^JLll JajL-< jJl ^ JLoSlI <LbjJa OjI ^J cdi 4jljj JLil ildpj y Aj^lil g$l5 iu jaJI 

De mo/u octavae js> 4JL*£LJl <Lp yj > ^ll o*JL<al a yl ^y>- y* yA UaJ 015 JJLl j 
y>l y ^'iUwl c _ 5 -^s»ill 3 L /9 jt £yj£ £• <>A>o J^lxlll y Jl*5 4 spherae 

oj l>-j ^yJl oL jJajJi ^yuLI cJjLf- aJLjJl>- iL^jl y JVjli— »V l yp j-p 4 <5 ^J-l 

Lj^i 4 *ly-t 4 j *$u (J| (^ jJaJl OJLLaJi ^JLJ jJL5 p ..—.27 <_£ y-l d y UJL>-i lij . liL. 
4 t yjJl y* 5 j~*a* 5 jIaj yj>A jjj5 JL*j ytl ji J Ul y-t yd! 4 3UtfjSfl <1)1 

yJL«cj L«~*3 L.I . Ju£ j^p a^jJLoJI ^LpjS/I (J| ill— »<| J5 LjSjIjpj L^-i33 J-saaj 

oLji ^iu jJL5 <l)li 4 «Ld-j*^Jl jl iuyJl 4 <u».UaJl 4-^JLL^Ji ^iUJL 

cJ*L> Jj ^ i l yl <1)15 yd! 4 LI (y^jy-M J^La^iJI oLJJai. 4 (_^j—rf jlj « Ifi 
. 3*>UiJ gl ^1 J jJLp «iJli]| 0 yJ! ^5di oO^u viJUS J^i U5 4 LfiJLJ aJL^ 

Ja-J jJ yJ t ol ^5Jl 3 j->-J y&! y j^J ysJLi <1)1 JL*jj 4 o LU alil a -L a <1)1 ^-p 

J l Ia? y ol Ajj jj ^hpS/I (Jp -LuSjIa4 Ja 4 ^IIaD <» la ..*» jl L^j 

. U>^ 


Y*n 



<Lu«U Jt Lull 

m mV m V • 


• a - 

i3LJjVl iH>- UIp a**Ju Jb» iy^L^/l 3^LJl ^y I fjl*D £jjil <1)1 

^y?*- (jJL> ^1 it ^J o>JlI j^UaII ^ cj\1a jl ciDij 4 A^Jb ip j-s^ jil j^U^ll ^yp c-™j 

. a-jLpjJI lyl j-*J^l til a.. :.,1L* ( jJLj 4<Jl^*l ^y* aJi-Aj .i-^ljji)! j*)ll 

<1)1 j*s> . ^ ^1 (J oL*Jj3 £j—p ^*1 IJLp (J jp- oLw jj ^5jllll JL£ 

i-li .tL^NL j-*-JLj 4 oL-^LjJl A-i (jJiJl ^JLJl Ul* £yU ^yap^-iill 

JjI jl 4^\j^J J> j J 4 ^ 4 *}\_L« cJ j_*J . £yUl IJlA ^yJl olt jJapJj 

LujJ • yyJl ajLIp^JL) ^UU aIsjj>- «a5 \ * * • a1m» <JI jp-) 

^jp LjL» jJL*- 4 ^*y J 3 I Lfr—fl > Ajajytl ^jp LuL»jJL*- 4J 4 J?ljL>j^/ 1 iijJ^ AjLj3 d->L« jJLjo# 

. -tlJLxVl 

Ap*L-»p (^Jlp ^ yg ^ ll3 j+0-i o3^P- ^il OjL*^JLa 11 c)i j*1jlj <1)1 

JbJlP aJI-w— 4 <1)1 • j-^ tl^P J-*P ^il JLft (J y>- iJUl <U*ljjJl <1)1 . <Jtjt JiMj 


. y ^-/»S/I 4 jc*LLI y ill— *1 (♦) 

. J» j— JL1 (_£ jJb J^aII IJla i^y ^li 
l—*y* y I4-JJ yJI iiL-*aJl Jp (Fuat Sezgin) <jy*> y** ol jJ ill— *bU • ijX-i cJJjlt ^jlLj 
e^loj c . >a 1 ^ JJl (Reinhard Xieber) ^-jj ijl^jj dll J LS^ . i— «^L*Vl oyJl cjL— lj jlD ojjiXil y 

. ol j4-Jl J *'Ua>-S/l ^yaxj Jl 

«Djughrafiya,» pp. 590 - 602, et «Kharita,» pp. 1 109 - 1114, dans: Encyclopedic de : J^\ ( \ ) 

V Islam, 6 vols. paras, 2 dme ed. (Leiden: E. J. Brill, I960-). 

T SI tblJUu) iU-Vl ilP « t JjS/l ^lyur (C^j-1 ^lyl : J^\ (T) 

. ^ Y ^iOVIY) 



cil f- 4 4<JjSfl 0 *^ t (_pjJ ^ j*l\ J*jJa5- 

Jlj-tSfl ^jLJl (jjSfl JljjJl Jsa->- JuJL£ 1 jL*j . JjJaJl i jJa_>" 

Jl ^1 4 <LLJI oLLjJJ ijJlfJI gJldl J 1 SjLt^ JjSfl p iii IJi* .al. USkl 

. I^LjIjl>-| ax£*S|I *LJ <J ij!ji>- 

oL* jJlhII jtJLii jl j+£> . aJojI j>JJ ^ j ^ 4 4 — IjJlII oJla ^Idl Li 

a«i»m » i l ^ l l a*j1^a^L| ^ ^ a ^ a ^ |^Uj c #^ipi (j US' c ali j JI 

<jy*-J>j ^ 5 — J jl Aaj Lk-ji fj jL^m j . jlLJl ^ 

(J-P Lfl jJax (j\ JU*J V jj^Jj 4 J jJL J 5 Llj oUaLLx^ll <J0J*-1 JjS/ti I <jw 51 *Ia 
aJ cJkl>- JLii ^LJl Lai . Ua^i\ j*/2& JLaj L jl A^-^jJl J*0S> { Jr>- LJLJL>- Joj! I Jp- 

4 j~S JL>- <y*t JL>- 1{aJ| ^xJl JaliL-xVl (3 ^jSUj 4 Jail J~\ £jA oJbJLP' oL>^»J 

la_Sl jiL| JJLl lll 5 J j 4 t jjj^-l a-LoJLp’ J«J o ^11 Jajl jiM 

. A-OjjaJl 


(^^JLI) ^Vl JW— ^ :SlJ 

ja]I k jk>- JbJL^ — \ 

I JL* jS/ lLUS J . A«^l* J j]& aJo^I jj L jl£l <P qP j-*Jl * 1 J j " * < 1)1 

h ^ .((\ . n) ^Jj J5LU1 01511 <y ^jL-Jl yklll ^LiJjV jU, ^ ^Jl 
^ (ju^I jJl jl^> Jljj •!*>■ <3 j* L j j JUlp t ^JtJl (^1) JljjJl ^UjI 

c JL/> J\ <Jai- ^ 5 ^^.>111 JLspl jJl . <jyw fjj ^ JLspljJl < 1)1 

ryLJLil s^l jLL. ^ Jjl 5 JbJl <J^Uil 

<p = 90 ° - (h - 5 ), 

i_JaJLll ^LaJjl pLojJ jL~*> f'ljjLwaVl 5 jJli ^ ^ ^LLjjI <1 )Sf tiUSj 

jlj-ia cJ jju US’ is^i . AT.. nj* (JljjJl *>U JLs*? <1)1 U^jI . JL-JLlI 
L^ljI i J / 9 ^ <1)1 Ju^l jJl . <1)1511 ^liJ jl AAiLJl aa^moJI 4 1^,1 »,4 

^ J5 ^ L* j j ja JLp (juJoill JL>-t J Lilj itM ^jpLaJj! ^jl>- <1)151! <Jp 

Ja^x jJJ LjLmm* jlil! ^liJjl L)j-^j Jl5>xip . <l)L^il <Jljj ^J-p ijJl Li" L 2. ll 

. Li^jLdl LvpLa»j^L1 




JjP 4 1 */IAa 4 JU WJ t 4jllS^ l(^ * \ * 4JO <31 j^) <JJ ^-Jl Jlij 

. 4j j^>lxlj jSIjj ^ Si j>»t* (3 jl*Jl eJLfc 

L l L^ j L ^}\ ^JS\ jl 4 <J jJaJ! Ja jJap- JbJli i! j-f— J I 4 * ^il ^jJaj JLi 

4( f \i • • Jl^) L^LJIJb-1 ^IS3I Japt ^Jl fcS^I ^ ^ . 4 JIS J£ii 

Jj jaII (Jjbc* jl . & J^-l olulJb-jAj 4 jLIL-* L^LjI JL>-J lil £j* iillA 4^*1 IjOJlPj 

^jA la 43 <jil33 ^ajjl <^ j L* ««j 4 4ijJL^-! p..«,fl l! J Ulla pi Lf lJl oIpIjIjjVI p^3 

L« Ijpj . 1° 15* jj* 4p y>j~ ^^jl} 4aJLUlI p^all (Jjb ka <jl V| . ^y»\ jjS/I o>U*-j3 

^1 ^jlllil d)t ^Ja3 4 IjJU&a <Jp 4 *jLnA>- 1 CjliL^o Luj JiaJj . a3 jJ^-l <31 yCAj 

o* . ^lS3i U Op-j ^1 vlLU a3ji-l <i~>- ^ <)^Ia4 j^UaII eJLft \f\at\ 

p~»3 ( jj» p $ .« a‘>L» Jap«jJI (jyaJ jil 4pL]al**L O^i ^ jSJu jl 4 JL&lJl 1JL* alia j 
oils' ^xil oLL-^-L p-Joili <3j ^jjj]a*JiA 1 jilSj . ^AJL> taJp Ijlp L* 4 oLpLijj'y I 
^*P . *liSt j^-^JLL <Jp Ji^ oJLJLp jX* illl* 4 cfJUS <3J iiLpVlj . p-fJ (J^*J 

1 *Ltap-SM <_£Jl*Ij M oLpIajjNI ^j-4 I jJS ^]a*i <Jl>wJl 1 gilllJl (1)1 

. A>-jjJi 


>jVl - Y 

jiSS/l 4 aj jiaJl jSl lIUSj . jjpjSfl dLul ^j-p ^^£13 4pJLij L» jlm 4 04jJI jtp- 

^Jp X\z^i cJljjJi Ja>" <3^ ^rj-5 4 Ip 

. J jUl Ja jja>- JbJL^ 

ojlp ( f Arr <0- ji a \ ro^ pju ^uo ^tii llum pJks 

iijjiaJl J y>- 4ju£jk l^iU 4 Jw?LLJl J jp- j^U^ll oill^-l 4 ^Jj . ^y> jk\\ lip ^JL>%li 

AjzUI ^3 4j>» la .«. 4 iiial* jLl>-l ^Jp 4 j>Sl! (Jjl t iJajjJaJl oJla ^yajjj . ^ J l! 

diJi Jju j jJLpI jJl . Cm aJj! 4 la a) ^ l^^Alail (p 4 jj1jJI JLp j ^Jp pj 4 4 jjj-mJ| 

d)l <3| 4.J.ft n ll oJlP (1) . 4P jJa.il! 4iL«ll (1) j..,^ a u 4 u j-^-i j->«i jl jLo^iJl j>«i 

4 P-J^ ^jpLiil jl oJilj j JUlj 4-JjSf! I ^ I 2 1 OjL-^* (p Oi 4-J jj^J jlSL- <31 IjJ-nAj 

Ja-C ^Jp ^=r J j3aJ OjL-^ 4P J.la 2ll iiLJll d) j^j JjJLLP . a j^>-Sl! ejlP oJL>-lj 

■JljjM 


Edward Stewart Kennedy, A Commentary upon Bl rum’s Kitdb Tahdid al-Amakin: : J^\ (V) 

An 11 th Century Treatise on Mathematical Geography (Beirut: American University of Beirut, 
1973), pp. 16-31. 

S. H. Barani, «Muslim Researches in Geodesy ,» in: Al-Blruni Commemoration : (!) 

Volume (Calcutta: Iran Society, 1951), pp. 1 - 52. 



jl Jp c ajL*p aJ jLz>-l c)i 4 aJLJoiJI a^>-Ijl1! ja 4Jua>S/1 ja oLS* aJ jJLj 

t (p jy> Acp J jjaJL) ajLJlI oJp uJ ^ g.7 jlj 4 l^S oL^ J jl?1 j j5o 

{ j0jZju A<p — 1° Jp Jj-saJ-I d)Sl cJi3j . Jl jjJl JaJ- Jp <>- Jji* Jp J j-vaJ-l 

^LsO^Jl d)l5 Iajjj . jJDail £t->waJl (3 jaJI li-* Jp J j-sA>JJ aJIh* ol jA SJp v A3 jiJl 

. J jA*ll t JLa OjJlSj 

C.wflJL>w*t| jij . SJL>-I jJI Asj-jJLU ^a jii i 1>W< ji 56 Jp J j^fli-l |*J 

jJ j . ^ 4 JJ ^ 4^lp J^-Ij 4 A-oJall flip 

I3J . aJLpS/I <u-J.ll flip ja Ijl>- 4-jji LfiSCJj aJ^jLJI j^Uail ^ ^-J o j53 

. ^yPjSfl jiai i*J Jp 360/7T -i A^l flip L^> 

j;P cJl5 Ujjj 4 JJ-I w ^LS AJL** Jl J-^u* 4 a^JjJI flip ^p LJa-Lj I3J 
. AibjJ-l olJL>- jJlj jJl jj jiJl ^ CjIJl>-jJI ^ . J->JJ aJLJ 

56 d)t - ~ J (^iil (V) (Nallino) jjJlJ Jl-J ja !>L»15 L-j^ ijL-il oJlp c~aj* Jjj 
J5L^ a.»*pJI «ipj 4 sjl>-IjJI 4j>- jjJLl |»i~5 111.8 £*** jjlll L>i-wx ji 

Jp flJU*^ ajJLp J, «/? a t biD«\_5 Lj*l . 1 5 111.3 ^p^ 1 1 ^^*PbA^ 

104.7 j*-> ^-jl j-U ^>-1 frLflJp i_*-bbjJ I ^ ^Japl jJ jjJLl <1)1 31 4^>*jS/l 

. (J J^alit JL^P ^ fl^JbJll 4^dll fli ta lipj . 133. 3j 

V-L-Vl Jl J>JI J» j)a± - r 

(_£ jAstfJl Jl Jai^- L*-j 05^ J} fllj^ <*PjjJiil 5J1 j^J"1 Jj1jJ*I (l)t lu^^j 
4(^1 JJ ^ Jl^) (1)15 .JjjJLl J -Jl :>LibA!l ^ ^JJl (JjVl) 

Abu al-Rayhan Muhammad Ibn Ahmad al-Biruni, Tahdid al-amakin, edition : ^AlL* Jail ( 0 ) 
critique par P. G. Bulgakov (Le Caire: Majallat al-Makhtutat al-‘Arabiyya, 1962); english 
translation: The Determination of the Coordinates of Positions for the Correction of Distances 
between Cities , a translation from the arabic of al-BIrunTs Kitab Tahdid al-amakin litashih 
masafat al-masakin by Jamil Ali, Contennial Publications/American University of Beirut (Beirut: 
American University of Beirut, 1967). 

Edward Stewart Kennedy, «Two Persian Astronomical Treatises by Nasir al-Din : Jail (1) 
al-Tusi,» Centaurus, vol. 27 (1948), p. 115. 

Carlo Alfonso Nallino, «I1 valore metrico del grado di meridiano secondo i : j L ;i (V) 

geografi arabi,» Cosmos di Guido Cora, vol. 11 (1892 - 1893), pp. 20 - 27, reprinted in: Carlo 
Alfonso Nallino, Raccolta di scritti editi e inediti, a cura di Maria Nallino, Publicazione 
dell’ Instituto per l’Oriente, 6 vols. (Roma: Instituto per 1’Oriente, 1939 - 1948), vol. 5. 
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4^1 4 •oljJliM jjJt. |l li^UaJl t(3jJLJl aI^L cJl^i^Sll i jjI 

J^l LjL^IJ ^ilkij 4A>J «La)j • p^>Jl IaS* jL^J 1 

<UjD| 4P^*p«il L*I . ^j,^.«*,?l1 LJJU c C 4 P ^«p«11j cj^Uail ^4 <p ^«P vit aJla JL*u 
(AY • al*m 4^1 j>*} CjuI jl£* 4 A ipj»*p«il l ^ » «..*. >« ^iJl 4 -u«^L**Vl j^LpII 

l*-J 4 viilSj . i a . j» »il j>«j Jp-L-»* _> jaj 45JU! 4^jfl.^all Jlj^ll Ja>- ajLi>-Ij 

Jslp- 43 j--i C->Ip-j 3 jJLs> oLm* ^J-P JLp-jj A JljjJl Jap- jl 4 oLU^il ijj 11 

. <A> C Jl I_, jJI 

iJ ^ Cj^i ^ ^ ^ ( j*J JLoJ . ^LmJSu^I IJla Ja c-iX |JL>- «j jj«j V l y > **J 

< 1)1 6 jptil dJUi ►LJLp jji 4U u*J *c$ j*-* 8 '! JljjJl <ki> jl ^jjl 

^Jp ilJJu £sPj AjI j*P . 70° —> ^JbJL! JjJaJl Jap- ^Jp £4> ^IJLiu 4 ***LmJI 
4-^.aJl aJLaj . 80° y* <J j-ia ^jJL Jap- J-P 4 ^ 1 la > <Li! jJci- liij 4 <iojjiL| 

4 ^ 3 j-jS/l <Jp 4 JajjJl . Lp*A— 'V l j^LaLI 4. Ji^aj {ja j?S\ ^ aUlaI! a j^p-Sfl 

U-S' 4 < ( jPjSll <Li* jl <J j-aJ ^jiJl j 4 Lap-V L^sP jjC^a ^yJl 4 0 j^jjJIj ouiljJl aJLa 
L ftj j »sP > l o ^ 4 jV I <lj) 43 j-J- 13 — tJj-J^ ^J-p -L>- j-j 4 j j_*_* j-JLJl La jj *,p I t 
^jJap! JUj « 10° £jP 1^ 4jtll^ O* *■»«) 13 “ (jl lli y+j * JUbj 

. ^ ^olp-j^ jJl* J LjLp li ji 

^^JLiaj LaILpI ^JUI <»,%all 4 ol>ji jJLp jl JU lw jjl ^Ll jcJLpI JLaJ 

.^L-Sll Ja>- WLi]l aJL^J a!>U M . JaL-^ll ^Sll ^>Jl J>) 

ij jll JjJa ^jj < 3 <l)b • £*b ^1 Cj A jCLiJl syrj j^i t Jl>- JS* 

1 : ; ...>- JloJ 4<jJUi 4^1 oLspVL . olp-j^ ^JLp Ja^soJL e->jXdj jjUP j^pJll JjIJp- ^ 


Al-Birunl, Tahdid al-amakin, p. 121. (A) 

Carlo Alfonso Nallino, «A1-Khwarizmi e il suo rifacimento della Geografia di : j U il (^) 
Tolemeo,» Mem . d. R. Accad. dei Lincei, ser. 5, vol. 2, part 1, 

Nallino, Raccolta di scritti editi e inediti, vol. 5, p. 490. : ^ <*J» JLpI 

Claudius Ptolemaues, L’Almageste: edition du texte grec par J. L. Heiberg (Leipzig: O * ) 
Teubner, 1898 - 1903); traduction fran^aise par N. Halma (Paris: [s. n.], 1813 - 1816), reimprime 
(Paris: Hermann, 1927); traduction anglaise: Ptolemy, Ptolemy’s Almagest , translated and 
annotated by G. J. Toomer (New York: Springer - Verlag, 1984), et edition et traduction 
allemande de deux versions arabes du catalogue d’etoiles: Claudius Ptolemaus, Der Sternkatalog 
des Almagest, Die Arabisch - mittelalterliche Tradition, I, Die Arabischen Ubersetzungen, edition 
et traduction de Paul Kunitzsch (Wiesbaden: Otto Harrassowitz, 1986). 

Al-Birunl, Tahdid al-amakin, pp. 120 - 121. : Jcu\ O \ ) 
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i_5 jj* J JljJaS/lj ^Ifl *a jJl jjjjLll ^^3 JljJaVl J 

^Ja-^jJl ^-*jJI | »->*.p JpLdJl <jl l» JL*- j3 t (jiUj^P Ja^- ) aJu JL^- 1 LJljJal 

J J>~ £U*>d!> A 4Pj**J>J,l ^3 jJl |*~JlJl • * J->" Jp 3 J>*L* jJ-sA4 J^j 4*pliM 

. OY> 34° apj^II ^ ul i24° 

JLa 5 . dJli ^L-l Jljj Ja>- ^ ^^^1 A—li* Jl jJaS/l dJtf jJUa* JLa j 

Jp I jyr JjUIj 3>^JI 4*3^1 Jp 1» jl or) (^n U- JjJlI) jIjuJ-I c~i 

jtfj .Ow^J ^yjl J^LJI ^ IWkl V >JI aUli JI>Sl lulls' t^JLli- 

o jjlJb 3 JL>JlI a jfll v i .p t jja ^jpjSfl jj^*Jll ^-...d 11 jl A* Ip 4_> p. L ... l l 

4 ®^jP J^l 4*3® J dj^***ll |»— *i. aI 1 I J^J ^^IjA^I jSJil IaI . (j ^l a J L j-C {Sj*£ 

S^JI 4 -i*,rfa« 1 AjJbJ-l a jjljJl 4-JaJ 4 la d 1 1 1 aipj . *1 jJL^Vl Ja>- Jp a3 j_>- j-4 4 la a t 

Ja>- tp jp 90° Jp t^jPjSfl ii* ja Oja^oj J Jp! jl (JIJaJ-I J jiLj • a)j£-JI 

JJLIS J| j?~~t t o3 y>- yA i*Jl aip jl icULt % 4 j^ilj • <_£*-> L«S/ 1 JljjJl 

jl 4 *jJL«j j»«j ^ jJl Jl j^ll Ja^- Jp t CamIj^^mJLmJI 4aJJ1 4 — ««.»>• IiiajumJ) jl) jliajllmJI 

. <jy jjVl 3^LfJl JUp dlLJl jJLp Jl a~~JL (JLrjjp* jj3 o~jJ ^1 (Uzain) 
. ®^jl® 4 j c-3 j^l Jp JaJaJl dJL^l il 4 <Lj^*J 1 j^Uail ^ 4—3^^- Jj ^t^Vl IJLa 

4 ^^-JUaj aJ jl J|JUJ-1 jy JLl j . *^jt 4-i» ^—1 CU^ i-iJl diij OJ jj liSlft j 
4 jllJiJt jjlialj V ciUJbj . ^^LyrfSfl 1L> Jljj Ja^- J j-i 90° Jp 4 Jlda-lj 
Jl jJaSl! Jl jA jS . ^j-wJLiaj Li J jJi 4 j>-jJl]I 4 d.,rfX»j 13° Jp AjJL^JI 4-Ji]l jl Jj 
j j_^J JljJUlp . X\y — * i*~> jaJI oL^L> AmwuLaII ili_L> J|j 4 X 5 — > J j_JLll oL^L> a^LaII 

* <j\A* jl^«j jw?li^-l ^ jj.4»Ua> J jiaj ^JUjJl J jUl 4-JUi 43 ^jJI 

X E + X w = 90° + 13y + 90° = 193“ 

4 ( jJL«3j JLdJl [+L* 4 4JJ JL« ^jjJLpj jCJo'b/ AjJLL^JI oLj! Jl>-^[ I ^ji J l^J- 1 ^japl 
^1 jJ-4 . J 4P jA^«il oJLA ^ 03jj JudJ . 4^JjaJI A-d ^ L^JLpl ^Sjj 

JI>1 ^j . jjJLil I 44 JI ^1 4 ^ 1 ^ AiSC-Vl 4^>Vl JjtjJLi ^ 3^; 

Jbjj V c-3^\jL?-L> o^pl 4 jAjLmJI Ai^jJl A-3lJl a jd*P dll jjill jJL» 

. (^rfj— Jllaj 4 Pj^ftjS- (^1) C 4P^a>JlI j^LsA 4 3 Jp jj^l dJUSj 4 a J>-l jJl 4>-jjJl JjP 


Edward Stewart Kennedy and M. H. Regier, «Prime Meridians in Medieval ‘ j k ; l (\ Y) 
Islamic Astronomy, » Vistas in Astronomy, vol. 28 (1985), pp. 29 - 32. 

D. H. Muller, Al-Hamdani’s Geographie der Arabiscken Halbinsel (Leiden: ; j la Jl ( \T) 

[n. pb.], 1884), pp. 27 and 45. 


rvr 



oL^L JI>Vl aJ ( ' 1 ^(Honigmann) jUJtJ y* ^JlSJ jl* j 

O J* t LtUJb j-jJLj jjbj . ^^vaiSlI Lj' (3 jJL» Jjt Jljj Ja->- (jJ* lijUaJl L-J jjJi\ 
<jt kiJJSj . jl»L*-^j tj£‘$ ^JDI J|j_^ Ja^-® Jl c <-*U* 

Al— Jlj>-) JJ ^>-Vl I^sOajj ( f W Aim Jlj>-) i£j\y&\ Jj oLjj|Jl^)/l 

dil> ^*1 *j L^ jJIj j Jj c aJL-LJ! jl^j| iiJJj ^Lu <j^U- jJl oIJla j& jlSj . (^>Ao • 

.X|JI 

A-iJl j^j ^JUl liiU ^»a ^^mLmS/l Jl^jjJl Ja>- (jt j3 JLaj 4^ ^j^-j-Jl Ul 

. 6 ^ jAAA Q«>w/ g ^ cJ^ljJ-l ^j4 6 AP J4jf (iJUS J 4 

ii^i ji>Sm ^ Ub 3yil> t (MS Utr. Or. 23 de Leyde) <. j-Ua* JL>- jjj 

t y3 lJUb , J j ^ ^»ll cjaJ^Ll AjJbi ti A »<< Oj^ ^Jl o i^^uJl AjJU ^* ^4 

US' *JljJaS/l* ^4 Sfjb 4*JI^Vl ^ ojLp tjljtbu ( j,<a.^a>wll 

. Jljjl) ^mlm! ix>*S 5 \ j*a Jl Jl jj Jo^- ji A»1 Jp Jjb U IJLaj . o^UJI ^A 

ji>Sn Juaii _ £ 

JbJl^ Jl Jjji t^^U-S/l JljjJl Ja>- jU>“l <jt JLwj 4 (J^A4 c)l^4 J jJa JbJL£ <jl 
^^4 LjJoj J^-ml J jJaJl JbJL^- <j| . j>-\ <1)1^1 c3j yu* J jJaj <jl£il Ua <J J j»Jl 
Y £ SJL>» 360° La jjJ AjjI j-> jjJLj ^yJl jSfl <jl jj^ J-va-a-j ciUS j . y> j-*Jl JbJL£ 
OuS jJl ^ J jiJl ^ L-4U14 Ow*- - crr 1 ^ 1 ^ lj * <-5 J-*-?r ^ ^ J • ^LpL^» 

• (jJUJLI 

. JL>-I J (jl ^IS^ll A^»Up Oj ajL^I J| 4 aJ^jkJI Ajj>-LJ| 4 A>“L>o tu^ij 

. ^la^ijJl (jj^iJl ^ tji^lj3l Oj3 ^ tjjt-l aI^m A^hAoJI o»1aj 

^ Af«Lll4 jf. Ioj j^jtll A>-ji (jS/ 4ojLi^/l ojlA Jl* ^^laju (jt j^JaJl cJ 

4 /* iS>y^ ^ LS^d 

iJaAllJj AIjL^jJj cJ ^1 AjIJlJ AjJUJlI OlijSfl (jl U^l4 J^J . j^JllI Ajjj 

Ajj-j^jII aJU^kJI oJLjJ aJLJL. ^p <n) J J ^Jl d<JL^ JujJj . j^JaJLI aJULSJI j! ^ j.^,JaJl 
(jLS (j^ 4 ^IjUj j4 (jlS (_$ jJl jjJl jJl (jji oiiJ Alu Cj j>- 4 J-sP jiJ 


Ernst Honigmann, Die sieben Klimata (Heidelberg: C. Winter’s Universitat- : Ja— Jl (^ O 
sbuchhandlung, 1929), pp. 132 - 155. 

Kennedy, A Commentary upon Bl rum's Kitdb Tahdid al-Amakin: An 11 th : j — U — it ( ^ 0 ) 
Century Treatise on Mathematical Geography, p. 126. 


.Mi ^jp 1 jJUall ( M ) 



Aal^aJ ^Jp JjP A^-Ij Aj^A*P JllA (1)1 j& • L**l ( Kath ) 4^15* ^3 ^A 

. ^w<uJtj! ui a!L>- ^3 AjJLi£ li li^li- 4 ci j ^-^Jl a)U~ ^3 j^JlJl 4>-jl ^ y+& ^ 

A^O j^>- Aij jia 1 ^ ^JbJLp«lll AjIiS" ^3 4 JLaj JL>- Jl UlJ ^J^Jl ^Ul*xl Jj j 

aJLJlI c_3 j-*Jj ^jjLSLa lT“ J 5 (J^ j-* 4 — * J-*-» Li! jiJ • Jl ^ 3j j-Jl 4--»L^i- 

. { jpP j& Ja->-j J jk Jai~ (juJaiJl Jl£ ^ j^j . 0 Jl a jjljJl Jp l^Io aLs^LLJ! 

J-Jaj . JoLJl <_£ jL^JU li j>t±j» lxjj_4 JSLiJ JaJLi ^->jl ^ A*_jjS/I jjtjJlJl ai-fc 

Jp j^LmJjVI aLUlII A3 jJ>clil olxjjil ij* j « *lla . l AlA <— 3 j>*lll Jp Jj ^~Jl 

:° A) iJijkjdl 4 JUI SjUJI .- 0j Jb 


AA = arc crd 


crd 2 AB - crd 2 A < 
cos (f> A . cos </>B 


Jp Jjk JiX crd 0 tJ . ^^-pjS/ 1 J jiJl J* A JjJ j 4 J jiJl Jp A Jjj <A~>~ 

^LSOil J-p Bj A jl 1 la 2 1 11 (JjLj L<k-i*j 4 0 ajJ_5J1! ajjIjJLJ JljLa^ 4Aj*l>-I^J 1 a jJIjJ! 

. AwnljjJlj j */ 7 ., c \\ 


(J JS^ k ■> j+/> JL*j 2 jy^>\ 5 j5lJd! Jp oliLXl p-*3 Jp |_j j^-Jl J»s^>- jl2J 

A» jJW> As>-jJb ALa-~J Ja_J> 4 ^*^1 ji-JLi ajJliil JJl jJLll (3 jk (JljJal 
Ao_i La! . ol> jjJl j jL^aS/L Aax-IlJl <jj j^Jl <Alii JLaj . \*£>-jju A>-jJbj JJjjJoJl 

4aill^I Aw»lp 4 (aJU^ 1 jl^Jliil ^ Anil jJl) Aj JP j ilJij ^ AA JjiaJl ^ JjiJl 
oLk^ cfJJi j . ol j-4 SJlp c^U.l 2 jji'iil Ali-w? (J :: lali L^-JLp (Jj j-Jl J->/a >- JLai 
^j^j> 1 Ji3 4 aJLpU-1 a?x-jiJL 4^3>«j 4 tiJLi a)1 1^-<j .^Lj LjL>-j^>-j Sjlil jiJl 
cjLLJ-1 ^LpI p-j . ^-> j jj jl^JLi 4(3 jS/ 1 (iij^Jl 1 — ' t j_c (iijk ^Jp AiLpl cjLL> 
<1)1 . aJLpU-1 A>^LlI 1 £$lllU ^LJ-1 (JjLnll Jli-1 (ills JLnj . j£ ^ jJ>-I jk 

XUJLl . A>-jJLS 1 dJj (Jl^p- 4 A^-_p 24 lAjlJliaj 4 Aol^lll A>«^Illl ^ Uai-1 

.aJjVi oLWU Ljiydl p^sJl jL^Nl UJL^T lil 5JL>- A>^lJ 

jP Ji] . (jj j-Jl IajSo! ^ydl AdjjJaJl ft jp c5 I*J jllp 3j^>- JJ V ( y>tj 

^3 ^iJl (Jl^JaNl |*--3 (jl . A3 jJi P JLxJl ftJ^nj Aj AA j^k ° V^Ji 

• o^Jj^l dr 4 jr^ J5I d^l J^Aj ^ j-^aJl 


Al-BIrunI, Tahdid al-amdkin. j <4 >Ju jJUaII : ( W) 

Kennedy, Ibid., p. 152. (\A) 

Edward Stewart Kennedy, «Spherical Astronomy in Kashi’s Khaqam Zij,» : j — la Jl ( ^ < \) 

Zeitschrift fur Geschichte der Arabisch - Islamischen Wissenschaften, Bd. 2 (1985), pp. 1 - 46. 



Ul >JL| JjlaJLl _ 0 


cJjLnll oj! j&j c j j* j 1-4-lljJ^f j ai^«S/I *1*— >L J jIjlJL-I ap j-*j£ j|k? 

<U^«J ( j^-gjj . Ja-wKjJl d)j jaI! J*>^->- L ^«*>L>»y I |1LJ| ^y aJjIJO ^Jl5 ^yJl <*AI jJ»JL-l 

: obi <L>y& <J[ l*. <^M~\ jiUail 

J j\ J l>- y£ l j j-.t. : a j^> L* jiSl 1 4 J 0 jJait <LXLi o!j->- t ^LjSl I - I 

c L« d)L£L* ^y ij^>wll ^Ls^jS/l L$. 4 Jt ,«.-> 3 «JL* j . <LAI _y^>- 

. JjjJL-l ^y aj\j j>-\ jl£* £ t ^y 3y>ol! £• 

. JaSl yM oj^Ul oL« jAaII oIp — o 

. ^USfi OtjlJb-J ySt Ajjilyu^- (JL*pI — ^ 

oV^II IjJUdjt d £ *.y> *j OljjI ol j. la m ^ jJl ^ JLij 

£j\ji> it 1 L^»L>*_>-I y j^Lyoil oJla . Jby j! ^jlaJI Ijl^J 

^ydl jjll IwJLpIj . (jL^a 4.!LQrf dr* yS 1 (Jl la 3» <jwl < j_* I 4-3 Sjj^ill Al^aS/t ^JLP 

L-Jj ^y^S/l (jjJLJi j ]a^M yd I { jJ» t j^ll j_>- y ^2 j Jj1jlA- 1 «Juh ; a ^ : 7 

J-L$J 1 ^yj L>L — <1 JU~£ ^yj ibjjjl dr* dr^^ <_r* 

\ ^AV AJLu* 4 P^*oj>«A1 oJLa O J Ll l j • (_ja 1 1^ 

Ifji JL>»j N j . U-j j^Ls^il aJL* ^ j-* oLj! dr^*i-J 

. <_£ ji»-S/l j^Uoil Ulf J jz^a jJLsA* V y>-l a->-U dr*j * d ^ ^ * ^ 4 

JLJa5l>l :UU 

- < 

(Marinus de ^ j^j^a jA ^^^1 ^lUJl Jp <1)1 

^lUJU ^j^jJujLa 3Jaj)j>- ^y oLjIjl^V I ^UaJ <1 )jXij . (^^AJlI Jl*_» io \ * * (Jl j->-) Tyr) 

c y^A fu» JjUai: V 3 jl L*jj . L^*j L«y oJLaLcdl Ajjl jA\ Ja jJa ^-1 dr* Uir^^T dr* 

^ ' — 

^JjUa^a J-JLC d^ Ja5lyA-| . ol^lyi][ 1 y/> j jl ^lajy^ 

lai:^ ^JJLc jl coLa-L-iLj 1 aa:^ dcfJ ( J-s^S /1 ^y 1^5 UjjJL Aajil^) 

^y ^ jJJjLa Ja-ftl>-l jJ j . JajL^jJl Ji^ V Al^Jj . oULJlI yju 


Edward Stewart Kennedy and M. H. Kennedy, Geographical Coordinates of : j la )\ (t •) 
Localities from Islamic Sources (Frankfurt, A.M.: Institut fur Geschichte der Arabisch - 
Islamischen Wissenschaften, 1987). 



jlll jjJl Ja>- J j]* JljjJl -t jjai- {jA Jfl->- Jl£ J j-U < J-C> oUL-AL 4" ifljiji*- 
4 <p JbljJLj LaJLLP L y > jjJl J* jJa^- *JljJ*l c)l L*_jj . ^ \<p = 36°) 

. { j/i\aZ'i j JLa-i ^JUJj t aJoj ^ y i ^ yJl J 0 jja>> oiiLJLl 



(y . n) pij J£i)i 

. <iojj>- ^y olAIJb^l ^llaj 

4 JljjJl Ja jJa>» L$J cyjUlJ JojI yU ya y ^JL>«I^! jUi 1 Va » Lai 

'• JSLi Jp t/Jl Jbjil J»^lai- 

Otto Neugebauer, «Mathematical Methods in Ancient Astronomy, » Bulletin of : ^JoJl (Y >) 

//i£ American Mathematical Society , vol. 54 (1948), pp. 1037 - 1039. 


YVV 


Jo jJa>- Ja>- J5 J^lo Jp JjliL-lL 4 Joj|yl> JjS/I £yJl ^y 4 JailiJ 

( jJ > jjJl Jo jJap- L*l . 4 jJo\jcL1 i*Jil~l\ Jo jJaiM ( jj» 2_pLf^ ^Jaxj La iJLftj • JbjJi 
p-Ijj . i) j . T i tl i ^1L ^LxJL* jj? ^yJl J jJflJl Jo jJo_>- ^p aJLaLjCLa ji'l jl! SJL>wU 

4^7-Ojy jlll Ja>- J jJo jjp oliL-ll latf^ (\) 5 ^j>*SM 4 la <5:11 jLl>-l 

<J-pj i ( ( P ~ 63°) (Thule) jlll <jJ> jj Jl JaJ>- J jJo jJp oULmJlI a * ~«J la a„^> (Y) 

. (<p = 0°) #1 j^fl Jab- J> 

t jaJJ Jo j]oo« 5^ jSl ^il aJL>«lll yljJlJl 4 Ja5l yb ^jltll £jJl Jiaj JL>«^ 

4 — 16;25°j 4 23;50°j 63° :oUjjJL Jl olS ^^LiJl jJIjJlII l+iu jLl*, 

c A ^■..a.T * Uo jJa>- d)t J jiaJl Jo jlaA- M villiJ iox-li . oliLJil L$Jp Ja,A>«.J 

LjJ JaJoJ yljjJl oJla a yb .i Ju£j . yljjJl y* iplp* >,p7 

JaiA- Ja«-o iL-il IjXftj . a^Lp! ajjSUII ^y? ydl j$lj.i <Jp £-Ajj 4jjUl 

. Jljjll -b>^ J> Jp oliLil 

Jo jja>> IipIp* O j£j JjSll £yJl <yb . 2 j^LJI £lyS/l aJL* ^y L£jJL> IjjJoj Ja^-^L» 

Jo jJa_>- ^jl>- 1 jLi t jlll! jyjJ I ^y L.! . aXaL*jlaj ^ * « 2 oLJIjl>-^M 

. ciJLJl £jJl ^ 4jCjyb jllpLA-1 j I aLj . ijy b olJlJb-Vl 

^y vj^il j-«JL| C-i j-sAJ 4 j-O-l-J jl J-£jb 4 J |1L*J| aJLujO- £yO-J jj 

jlj 4 L^Ia 0 U 1 J aJLp JULi AjI ^pJb ^ . JlSI A--i 4 A^LjJ) *OjjJoI j^«Vl 

«w3 jaj V LJI j^p . aJLp jLl^L c^ili JLi (<U J^tlil A j ^../ a.ll) 0 ^alll <iaj 

fJLitj • J ^ P 4 ^-j^a j^JUa^J |1 LaJ 1 Si jii-A ^-ox—J 

ctJllJl jlll J^o- 4/..la;la^2ll CUicnPJ JLi 4^ jJl O Ul jJul-l c->ll5’ oUx^J 
. (jlilt JL«^ jUaJLJl jy j-^^j L^J OjP olp* y O^jj! JL*j . 3^L««JJ ^JLp ^1 jJlj ^JLp 
^ Y 1 ^ • pJ^Jl olS (Aya Sofia) «Li j-p U» ib oL^ yll aJU c£-W ^ ^ 
La! . (Yr) J^Sll ^j-Jo a jj-^p L^-J 5^ jil jILaJI <Jajj->- ^j-A oJLo-1 JLlj . J j * 1 la ,^<l 

Al-Mas‘udl: Muruj aUDhahab (Les Prairies d'or ), cdite et traduit par C. fiarbier : ^1 (YY) 
de Meynard et Pavet de Courteille, collection d’ouvrages orientaux publiee par la soci6te 
asiatique, 9 vols. (Paris: Imprimerie imperiale, 1861 - 1917; 1861 - 1930), vol. 1, p. 183, et Kitab 
al-tanbih wa’l-ishraf, edidit M. J. de Goeje (Lugduni - Batavorum: E. J. Brill, 1894), reimprime 
(Beyrouth: Khayat, 1965); traduction frangaise: Le Livre de Pavertissement et de la revision. 
traduit par Carra de Vaux (Paris: Imprimerie nationale, 1896), p. 33. 

Josef Fischer, Claudii Ptolemai Geographic Codex Urbinus Gracus 82, 3 vols. : j-Ji-Jl (YY) 
(Leiden: E. J. Brill, 1932), et «Kharita,» dans: Encyclopedic de VIslam. 
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d)l . <TO HYS ^ (ft^Ull) J^Sf! jJU Ijy* <U£JI 4t^kai 

. a jJtJ ^jlJ (Jp jl ®j-Ua4 (Jp <J*1j SjL £1 *dl lS ^ 4_jIz£J1 

d>jl ^ja *J y*e j ( j£jA l* <!L~» eJlj U j . JL$p ( y& I Jl>* j?-\i» IJla JS' 

(1)1 JLAI.IO ^ ^(Mzik) (1)1 j-P . ( jiLSj ^yJ>yA (I^^xIaaJI Jl ^ j « o 1 la i 

. LjI^aJ^I ( ja LJL <■*>«-». J 4 (Jp c I jh ^mdLa3I jl^JI 

4-^L) ^ 4 * Yn> (Ruska) ^j-lijj . ^1L*JJ aJuj^^- ol oi^a j>£ ^ 

. oL^Jl Ax..»*J I ^jA Ij^idjl 6 j*a\*A J^jJl £jA I y£>£ Ji 4 (^£^>*1 

jjJll iiajyi- _ T 

c-i» jj ^jL *uju ( f Arr _ A\r) <u£». ; ji <^Ui ii-ii-i fju&j Mi 

JulC *L*1 aJI f-'b/jP OjIaiII ol jaj JL>-I <!)} . !•!->■ cPjjAA L* lJL*j 4 

<U Jj ^JUI ciUJL) d j SJp JjA L .*«.:£ ( JJUjJl |jp JLajj 4^^! CP* |UaJ| 

Jpj (YA) c^jj^ vLr*^ J-* j-^*d llU>j U JS' < 1)1 ^-p / YV) ^^JJaj 

AliJjibl (j- 4 ^dl cJp ^*aj • 4*«o-Jjl 4^J 

4 ( jj > jp jJa>- ij jJM ojp d)l Iajj . ctilj ^ oU-bil ijjbLl d)l 

. oJLi^l c£jJl £^JI ol* ^jl^LmII ( 1)1 ^£j| 

AJLwa (Jl j->") <— *1 Ui"*d ^^P"l ^1 -^J- 4 i*i-A ‘^U 

ZaJlLq 4 ^ >^l j ^ ^ 1 q «-j . (^r • 

Leo Bagrow, «A Tale from the Bosphorus: Some Impressions from My Work at : Jaj\ (Y 1 ) 
the Topkapu Saray Library, Summer 1954, » Imago Mundi , vol. 12 (1955), p. 27, note at the 
bottom of the page. 

Hans von Mzik, «Ptolemaeus und die Karten der Arabischen Geographen,» \ j h \\ (Yd) 

Mitt. d. K K. geog. Ges . Wien, Bd. 58 (1915), pp. 152 - 175. 

Julius Ruska, «Neue Bausteine zur Geschichte der Arabischen Geographic, » : j— k— II ( Y T ) 
Geographische Zeitschrift, Bd. 24 (1918), pp. 77 -78. 

Nallino, Raccolta di scritti editi e inediti, vol. 5. : J *. il (YV) 

Muhammad Ibn Musa al-Khuwarizml, Das Kitab Surat al-Ard des Abu Ga'far : ^ U ;l (YA) 
Muhammad Ibn Musa al-Huwarizml , ed. Hans von Mzik, Bibliothek Arabischer Historiker und 
Geographen; 3 Bd. (Leipzig: Otto Harrassowitz, 1926). 

Al-Mas‘udi, Kitab al-tanbih wa'l-ishraf, p. 44. : JH>\ (Y ^) 

Suhrab, Das Kitab *aga*ib al-akalim as-sab'a des Suhrab, herausgegeben nach : jJi-Il (Y* * ) 
dem handschriftlichen Unikum des Britischen Museums in London/ cod. 23379 add., von Hans 
v. Mzik, Bibliothek Arabischer Historiker und Geographen, Bd, 5 (Leipzig: Otto Harrassowitz, 
1930). 



. LfeU p-**j iijJaJ Uf« oL^>- jJ c oliS* 

a 1 ^«m 1 Ij 1 ^ «i » > 1 *.j aJliLuII Ajjl^dil Jp ^ jcpLj^ aXmmJI aJLa ^ 4 «/i».) ji >» >s 
is ^ia->- ^-4 -la->- Jj> J jJs -Pj si jJLu-Vl Ja->- J jJs ^J-P oliL-il la a >i*i . CjLo^L 

wfJJJLJ .a1jcA\ ttkil J sljwMl J«L j\ja tUl oULil >aI U lJUj .Jlj^ll 

. Jil oJlA t) j£o 

^)li _ r 

3 <5 jlJL* oLa^i Lf3 oLaJja jJ^IjJI <!) jJaJl (j^il j*^-\ {j* £p j-aj^ C^* 1 i 

*3ij . ^JLillj ^^pJa-^Vlj ^^sJUl sVjA ^ jS'Jlj . * r '^L*yi C>. : a.^» 

l5* {jA 5-SOj^J <P J-«j£ c-^Jl aJla J5 

L^t L ^->- 3 ^TJ* til ia5l jji-l aJLa J . ^LmJI iiajj^- ^A <J> aJLa 

. JaSl j>~ 4 (Kramers) jj^l ^ yrf^ 4 c^ssi 


!jm)( mb £ 

^ IjJw? LliS" 4 U—T ^ <4 ^pj I j*£ L -, &\jj ^JJl *(jjjs?^ 

Ji j . • * 0 Alw* Jl j>-) UJUI «oL>- J5ljt ^ (iUSj 4 • j^Jl i»5l |JU- 

4 4j2jLmJ1 ^JLaA'^^ 1 ^> 4 ^ij ^^iu< LSG 1 IjLfJ <-uJl>- ji 

IAa ^ Jj^JI ^ j-p jJj . (Leyde) jjJ iUjiait ^ J-r^ **■—*■* dl ^U^l 

Jj 4 j1 j JLj . l^JL* 3 ji 0 eti^t jjCm* . 4«L»1 ijiM oUsULa^J (3 jJs <jL*j t_~>ll^Jl 

aJa ^ 4 ^.: ba* j . mJ Li»L* j jio Jjli oliJl iijjiail Lsl . ill 111 l J JjS/l (jOAjjiaJi j&j) 

. IfJp OuUJal iijJli-l sLw«SlL (3 jlaJl 

(^LiuSU ^jLmsIU — 1 

p-*- y j .a j&\ Ja Bj A uC^jIj tjeiaju jLS- 1 ^aS/I Jjl iijlaJl aJa 

A / B / p^lJlI Jai-I 4 Lfc.l.P a]ojj^~\ ^j >mj <!)i Jb^j i jA\ aSjjJI Jo ^ cdiJS JLaj 


J. H. Kramers, «La Question Balhi - Istahri- Ibn Hawqal et l’Atlas de rislam,» : ^1 (f ^ ) 

Acta Orientalia , vol. 10 (1932), pp. 9 - 30. 

Lutz Richter - Bemburg, «Al-BIrunI*s Maqala fi tastih al-suwar wa tabtikh : j la II (fY) 

al-Kuwar: A Translation of the Preface with Notes and Commentary, » Journal for the History of 
Arabic Science, vol. 6 (1982), pp. 113 - 122. 

J, L. Berggren, «A1-Biriinl on Plane Maps of the Sphere, » Journal for the : j — la Jl (YT) 

History of Arabic Science, vol. 6, nos. 1 -2 (1982), pp. 47 - 96. 


YA* 



. (wk**L* ( JLJ Uj j lLUSj c S ij^Jl Jp AB j+>s ll 2 JljJl Ji J ^JaJ LjLw« a! ijt <bj& 

ilajjLl Jp LfJ <LLaII F ilaJLJl jIi>ij tej^Jl Jp P a lad) L)jjJ IS} 4 JLjJIip 

! <*L**>%j 

* AP j£L Jl a J \ jJl j-y J jU LjL-^ A' P / JasLl J - 

JI AjU>yi> .BP (ij^Jl 5 ylJJl iSji J>)L jLm.ua B' F JadU J^U ibjSL - 
.ABC OJHI aUV LLlk. A' B' F vlJLdl aI^I 0 vi~>o F 412:11 t dUS 

V j &Jb- Id.. la 7 l$J cJ yu V L£Jj 4 cLuJL^-l j«p«ll ifljjJaJl a ip jP JUaJ 

JuJl ^ m 

a j^3l Jp A <» « 4 4 lad) JL>-Lj . iJLLJl DLjJaJlS^ jJl ii JaJl aJLa <j} 

4 <Llaj j £- 1 Ja*u*j 4 A' ilaJLJl .ISJULP . 4 lad*. ll aJL> U^Llaal LjjLsP 1>Ls£|j 

IS} . A ; d U d* H . JJ 1 ^ dla^l^d dJojjJ-l Jp ^ JL>«jJj .A 4.1a. d- ^U ajj . 4 ^ 

^JJl A' F ^Jaiil Jai-I «-» Ja Jp P' j j£> 4 a ^£J l Jp 4jjLi>-1 a]ojl> P C^JlS" 

J} 4..«/JIj 4 A! P* -J 4jjIj <b j^T j . AP j-^ll a jjljJl ji J jJa 4 J jJa ( 5 jL-j 

aJUa (jj^-uJl c-i-*p j JLilj .Aj^Jl Jp AP J O* .J l 4jjIjJ <UjL-ua 4 ^ la all jj->«ll 
jVjl <l)j^ a jiCJl UL*p- IS} . Jj US' ol>-^\la*pl LaJL^wLmua mJL^aJI 

4^1*11 4 lad) P ^ .ja7 <bt J} P Alii ^Jj 4 A' ^LJll 4 la.d.) ^a U^UaJl dJajliM Jji 

. F dlaiJl Jp JjJCp Jva>o 

4 |»ui jJ 4j4j Jail a^A t ^ \ 0V \ 4i .<1 ^ 4 ^}^mJI ^ Jp p ■.L > m^Lu < I JLdJ 

|«Jp jjp Jp (JLLJa Oji dlSj . ^ ^il«Jl 4Jaj^>> 4 <^JL£ <Jjl L>-j ,Ja« a u» J^JL> 
4JLm> LijjjI 4JijjJaJl aJL> J-J 0 (^^-ll (Postel) JjLu« eiLlJL^ ibis' L«-S 4(Jjj-*-Jl 

. <rn) “ r \0M 


Charles Henry Deetz and Oscar S. Adams, Elements of Map Projection with : j h )1 (fO 
Applications to Map and Chart Construction, U. S. Coast and Geodetic Survey, Special 
Publication no. 68, 5 th ed. (Washington, D.C.: U.S. Government Printing Office, 1945), 
reprinted (New York: Greenwood, 1969), p. 176. 

William C. Brice, ed., An Historical Atlas of Islam (Leiden: E. J. Brill, 1981), : j-la— Jl (fo) 
p. vi, and Carlo Alfonso Nallino, «Un mappamundo arabo disegnato nel 1579 da ‘All Ibn 
Ahmad al-Sharafi di Sfax,» Bolletino della Reale Societd Geografica Italiana, vol. 5, no. 5 (1916), 
pp. 721 - 736, reimprime dans: Nallino, Raccolta di scritti editi e inediti, vol. 5, pp. 533 - 548. 
Deetz and Adams, Ibid., p. 175. : Jail (ft) 


YA\ 



. pljS/l flJU JSwj yu-Jl JbJl ^ ^jLdl iiLjla jl 

^UaJI* aa *Jp _ ^ 

NSj EW ^jjjiaJ Jj»-li) . 6 j5ta Jp ® 4-i.stf > JatiL^J 4 JLjLJ! aJlA ^y ^Ju 

ji q/> jil) • 4 ajj 1 JJ ® |» a«7 IJL^Aj . ^JIaLaIaj O 4.1a 3 Jl ^y (jydalJLL* 
^y y-^aJJ LjL~* J jJaJl ci jj5j. (j^JJl p-I Ji> u.i s<a > Sj j-s4> jJb EOW jJatf.ll 
4 ajjV| XaJ^I Ja^ p-JlJ .W <kaJl J 180° J J cO ilflLaJl J 90° Jj 4 E 4kUl 
<j^A-«*l) Ljl — - p-ly^SlI ^Jp . 4jjL*jdl *ly>-Sll {j* 4_~xLl* aJp JJ Ja-*>JJ £lj jt j 

c JuLm»S/1 JpS/I jp»j p-i j-J * SJ^-lj 4->*jjiJ LjLmtm* *jJ- I c) j^J Uj->- 

c) 4 90° J bjL-^ N JLoJtJl c-Ja all ^Lajj! jj^j Oj E y« IS^UaJl 

{jCsXjb’ ^ja oLilJl>-^/l j I-LJ kPj . —90° -J LjLm-p S v^JaJSJl ^Liljl 

aJLa- jJI a jjljJl ^ja ji J^i 4 X 4 J jJa t^JJl JljjJl Jo>- la 2 ^. a L»1 . 4j jj| Jill { ja\ jiSlI {ja 

jjJl Ja>- lai>«4 j . EW Jai-I Jp X J jiaJL a^JbJil <laiJljj S j N jclaiiJL yJl 

Jp Xol jJij <P 4 jjIjJL a^JbJil JaiJL ji yJl a yljJl y y jP (p 4jjljJb ^JbJLI 

. NWS J NOS J NES ylySfl y JS 

Ou^l ljLuJ* oIjLp O ^IaIm(I 4jS/ ol^Jl 4 jJfclla J^JLi 4 jwJl j«k JLflJ 

p-l yJVl jS/ dU JL£ Oj£j ji 4 a>- y jl£j . Ia^SI ja ^51 ja ju-l>*iJj Xj1jl>-VI ^ja\ yS/l 

. p——dJl I -La (J ^>- I JLw >- 4]a j«aP 4^pLa-JL]| d^liLwAl^ 4 ila^L^I ^jA (_£ j^jll JJ 3 

4-JLt IJLa jl U-JJ . «-jl ji»S/l Jp ^ili j-i’Sfl iJUJl ct-»JL4 ^jJl 4tfla:ll L*1 

. lijlla^ bj£j jl £j 4jJi 4dljJ PUa ja!^ (^JDl 

O jP'jJ >■ . ^U a o i l IJLj- j> ^ 4 * l l Jl ^JjJl ^1 LjtJ P^ll (JpLmmJ Jj 

a jXJl c-i./}) J A .1.1 ^ j>^lla ; l jUl ^UaJU y ^1 ^JXJl IJLa L* 4 ^ rv ^(Berggren) 

. ^UaljL 4 4>.-.2^ 4 j y\$ ( ja\ y\ £ja 4aIj \a oLj!-L>-V I A^e* jV Ijlaj lJJSj 4 I^JLaI^o 

j jS" JLoJL>-I JbJj U IJLaj . ^ j.^llaj JojI j>- Jp ^Jila4 j^p (j j jJl dj^ Ji 

Ja>- JajL> (_£JL>-I JlaCj ^y Jl JLaJI ^y 4«fljj Ja ^j4 i—JjaJI jyt S’ ^LlajJl 1 -La 

Ja ^Ja^- Jaa^>7 4-*^Ul-l 4 JU-I aJlA ^y j . |JL>-lj a jS 4,i «^aj JJLC yill j yT 
aJLpLill ^jljdl ^JL>-Lj j^laillj IfL* JL>-lj JS^ jaj a jlaUla <U Ia7,4 Ja jJa>- Jp JljjJl 
jaj 4 4^ la.U.a yj ^jPjjJl Ja jJa>- JaSL^ui L*t . p-ly^Ml Jai- ^ yl—ll La«-Il Jp ^UoIjL 
bJLa . 4Lm <p 4-4-«i j > j^-aJI jJaJaJl 4 la 2‘. jj a jSIJLII yJaJLj l^JLa JL>-lj JS” 
. ^j-A La-S^ j-^-Jl 1 $ a. >4j Jj j . jjl jjJl i-_j jJ I 4 JJJ j 4 j-5lj^ Cwm.J Ja jJaJ-i 

Berggren, «A1-Biruni on Plane Maps of the Sphere, » pp.47-96. : Jiil (TV) 
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(3 £ ^ -kLL*»yi iSL-i j JLiJt ^ (5jL-iJI oLJlJb-l <£**£ JiUj jll j 

. 1 dLujlal* Ia^I j^Joj La I Jjhj . l^,^^rw| 



(r . n) fij js^ji 

• f o «««)! JLiJl l £ ^ jLtJl 


Edward Stewart Kennedy and Marie-Therese Debamot, «Two Mappings : j la il (VA) 

Proposed by Birum, » Zeitschrift fur Geschichte der Arabisch - Islamischen Wissenschaften , Bd. 1 
(1984), pp. 145 - 147. 


{jA jo Aj\ Vj • i£j J^\ ^ji j-i cJ jaI V 

iMMMjLfL^ AamhI j **j >Lu • jjA JuJlm^i JSCJLj 4 Jj j& A ULuj aJL< JLaj Ljjjl 

cJpLJL^I IJLf) ifcA * Jau aJ~x ^ t (Gianbattista Nicolosi) 

j-^-fe ^ 1 $ A va > JJLaj j^-NIj 4^ jJLil W jS/I o j^Jl 4, A *<aj> JJLo-j l^JL^l 

jiJl ^lUJl fji ^ W * ^ AJL^ ^yli . ^ J^-I oLLJaj 41 a«Jj 4 ^ \ IV 1 AJL** ji*-T ^.laT 

.k ^laiU cJIS'j . ^Ja5\ j>- ^UaJ LL^ j (Philippe de la Hire) jj*H ja 

iSL-i JL^u JL^ Jl v yiJL^yi jiGj c A-^JLJUhl v JLJljb^fl 


^U-Ut UmJI 



^j^l tyJaZJI 

(i . n ) fij J5LiJi 

J9jja>^ ilif ^t»...Jl JLkJI ^ ^jUl <bjlaj <U^liM Jp ^J aaM a£*«£ 

Awlaifo* J? jh*u <ltc (Jjj £ Ji Je»ll^Nl aJLjJoj JojJaaM A$L-ij 4 aJL^I 

. o j£ kJl^j jjp 


Macaya d’Avezac, «Coup d’oeil historique sur la projection des cartes de : T U it (YA) 

geographies Bulletin de la societe de geographic, vol. 5, no. 5 (1863), p. 342. 


jJt J JLflj (Aaron Arrowsmith) jjjT JaJl jJ-l ^Lp L»1 

AjI t <laj jit- 1 C— ailj Ajj-^-w^jilJl Ajllaj>-*}La + Jli J . aJij y>- \V^£ 

jjljJlII ^1 jiL oLj!jl>-^/I a£*J* dJLta Jbu 4 ui */>j . ^J-sAiSfl ajS/ j-j*V Jali->1 

^|p O jbtfLu) j)l kl3 jJJ jkJl c)tj (J JjJj Lw«Jj > JJJjaJI ^Jl AdjjllJl JMjLj 

jJLp (JjjlJl < g 3 Jl^-t 4 ol A-**»-A«XJl ^1 l» * Jji 

. aUL-j ji^S/l Jail jLl>-l Jl 4 4~Jb 4w 11 4^-s^jJ 4 j-lp ^UJl jjiil ji*-S/l J 


ij^)h L ^^ii -Wa-yi - d 

ALw*-« ( j^ rr S' Sjjta <_$ <Jp Sj^Jl Jai JaLL^l 4 0 a ; ^>lJI JaLL^yi ^3 l^Sj 

JlL# a^^jLw^S/ I Aj^-*j JaLiL^Vt IJla ibULlSl JLaJ . 0 jjIjJI oJ La ^Ja3 JL>-1 li^UaJl 

jjljJlJl (jl ^A Sj^ll oJl_A j . \ O * AJL**» Jlj^- Jl L«-jj JL*aw ^j-a j 

(^Jlll l->N jJa-^S/l jjh Jali^iVl IJ 14 J jJl J-jJalll <1)1 Sj . jil J-P la A..J 

. JaLd^^U A la d*ifT ^^LommJI ^^lil 4— Jaall A*J Ji>bj 


ol o ii UV jJa_^l ^* 0 * AJL*» Jl j_>- 4 j^JLjI 4 (JUjjJl 4 (jL-*OM Jl ( j^Jj 
IS^Uall ^ : ~l>»i 1| JaUL^fl aJ ^ 4 OLjjJl aj^^JI aJJJI ^ «saphea») «A>^uL*aJl# 
Jali^)f|^> JJl fjj .Ljjjl ^ aWI cJla O/il . aY) ,I^Vl ja>. Jp Aka; ^ 

OjjaJl j^-lj! <_£■* 4 A-AjjJaJl oJ_A C^w>l j . A w? jS/l Jailjil 4 L$-*3 ^ JL>»- l ^Jkl 

j l ^ ««j JaJL>- Ail 4 jiLxJl Ja^l j^- A « a . gll AAjjJaJl 4 j_JLp ^job^Jl 

<1)1 L.la ISI ^l^JLAjjiaJl J^jLa J.... ^ : ll . al>Lpl k_3 j-s^ jil ^ j jSUl JaLi^^/l 

jJa JU^P ^Lb ^ JL«JLj 4 A. r »,^^>«JLll Jajljil jJ f-1 JaJ>- g-jjl JLj < j-_> 4 oULmAI 

* c5j j^ll Ja LiLwnV I Ja5l j>- AliU CjIsLmJl! l«JL*j . Aiajjil 


TM ^ 4<^ jJLuail (10 

Otto Neugebauer, «The Early History of the Astrolabe: Studies in Ancient : j k ;1 ( i \ ) 
Astronomy IX, » Isis, vol. 40, no. 121 (August 1949), pp. 240 - 256. 

Jose Maria Millas Vallicrosa, Estudios sobre Azarquiel (Madrid: Consejo : j_k__J! (It) 
Superior de Investegaciones Cientificas, Instituto «Miguel Asin», Escuelas de Estudios Arabes de 
Madrid y Granada, 1950). 

Johannes Keuning, «The History of Geographical Map Projections until 1600,» : J&\ (If) 
Imago Mundi, vol. 12 (1955), pp. 7-9. 
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(* - n) fij jsCjsji 




ft 6 

(j ^ x* j ^*Jl aJ L a v? illli oJuJIaJI 4j^^a]| i-jU L « fcV 1 jjjj *• > LS” 

{ j-JLJsI cjLjJJI JL«^> mJLJI JLp ^jJii! jlill <*>-jj Ail . (jliJl 

^jjliill tc*olj SJLucJl jLL*»Vl l)j^j t f-l>wMU £j jJll I . |1L*JJ 

LJki^Jl >>l3j 4 I Oj i^3 ) Ca^ 1 ^pJl l l 1 > • ^Jl 

(J j-^A-Li cLLJSj c J ^ J I {jA 41 +m o i^JLp (j-^ *JUu ^ \ \ 0 t 4JLt*t f^JLll iJlA c-> jJJail 

L^J Jil j» t yi>j iJjS/l j-* ^Sl j l ■ !■; ..« t (1£) jll«JJ jojlta J- 61 

. i^yJl AaUIj 


Konrad Miller, Mappae Arabics , Arabische Welt - ««</ Ldnderkarten, 6 vols. : ^ — la II ( £ i) 

(Stuttgart: Selbstverlag des Herausgebers, 1926 - 1931), vol. 5, p. 160. 

YA1 




(\ - 1) fij 

.(YXT\ JoSlI v.j-jb) 

jlUii i j y~p ^law ijl JbJ»- ^4 C-5j lij Jail jiLl tJLk it jta>l ^Lw 

■ til V*. Lr*^ i>* U5 


<«;•» (jljjSlI «1* ** JJ cW - (j^ ^ * 6 \^ ^rr^H * ijlzj 

aZ 1 1 Li^>- l 4k*^l Ji-t ^4 tjL*— iJl L<i 1 4 * cIjLLL* 

Konrad Miller, Weltkarte des Ambers Idrisi vom Jahre 1154 : 4_i^J jl*- jj ( t a) 

(Neudruck des 1928 erschienenen Wcrkes) (Stuttgart: Brockham, 1981). 


YAV 


<Jp Jb Jb«l) 4 w ? 3iI AJUj}a}\ * Jdilj 4-ilyJM j*pL*Jl {j* oil* iiL> . <bJbi-l 

<j\J yia-L) 6 LL)LLl^ Ltt^J ejtJL* ( Jja— Jl j jJLJI J)U ^laJt L*1 . <L>W>I j 1 L......I Lla_> jii-1 

. ai) ^jLiJt ^ i*Jl pjlrtl o> J53 juij t^jJLJl 

|» Jj^f i Lu> . JJUUJI ^JLaj -La-j jA ft ^Ja-^ t Jp ^jJaLil ftJLfc JuJl^- <j[ 

2 j^oS' bjLa> <-i P <J jia (_£jL)l <jP Ja>- ^Jp t LjJau l <J jSfl 

<1)^£j (_£*Ul j -*JI <Jp |*-Jj^ll tjL^ Li*XlP ‘ ^’^***^ £l>jt Aj^jj <pLx 

^-JLiVl £^LhJ IjXaj . ipL-Jl ^_>jj <pL > 0 jJLp lL>*^JL3 UjL^j <uIp jI^jJJ J j-U L ^ail 
(J jJoJl i-pL-rf cjLhAj a^Ijj Ip-ijJU*- ^4 JL>- 4<JL*»AJI ftL^L 

•j4* 


aLuj>- <Jp t l^i Vj . jUJJi el^L c JuJL>«l]l IJl^J Uj jP 6} 

p - L y» ^^Jp ^ ^ J Q% m > ) j l wt> C<^1) \j^i ^ *** J 

. (tv) a^>JLl ^Vl _i>}l J> Jp ^jyJJ 
!*1p <^1? 4j!j J~£ L*pIjj ,^J |1 L)t (Jp <Jjj J5 

CJlS' ^Jl olt jAxii ljL>- 4 a3^L« eJiS' 4..l»w]l 4i jja <1)1 V| . oliliil 

jJLp jjJLj! Jp[ t oJlL* ^ jJ^j . i-pjLjL* clJL£ l>* LJIp 

. c*>Lj1Jl>-NI jJp ft^Li^li cJjyc* LiljjJLl jjkj 

<1)1 t Ia«J Cjl.laLull ^ l ^ (_^| O j JL^JI lulls' 4j^O l .i.ll uJpt <1)1 V[ 

iiJjJl <1)1 4 4-pli-l l^JUl Oji^AJ ( j£L*Sf1 

^l t ^iljJl ^ i 6ftUa^-l <1)1 ji&iJ * <2JUbJ 

jlaJ .iW>l Jp ^1 jJLJ yt ^1 l5li> ^ cjl>^l J[ vJL JLM ^ L^J 
j J l>- U Ijpj ( OjjiJl i5jJl ^J-li <Jl^l?Vl JbJL^ <jl^* ft^ipl Ibtj 

0 j^^Al ^ M.Sll <1)1 ( j .p n 11 lLUS 4j>«i1jjt ftj^LU La^j) jj-laj <1)L^ IS|j . 

U jli 1SU . 18° iijj <1)1 hlli^ qa i 180° ft jJli ^Jp JJL*j ( jfi jVl 

Honigmann, D/e jtefen Kltmata, and Ahmad Dallal, «AJ'Biriin! on Climates, » : ^iiJl (M) 
Archives intemationales d'histoire des sciences , vol. 34 (1984), pp. 3 - 18. 

Miller, Mappa Arabica, Arabtsche Welt~md Landerkarien, vol. 5, p. 164. : _^1 (tV) 

Al-Idrisi, Opus Geographicum, sons la direction de Tlnstituto Orientali de . j L 11 ( 1 A) 

Naples (Leiden: E. J. Brill, 1970-), ct A. Jaubert, La Giographie d'Edrisi (Paris: [s. n.J, 1836 - 
1840), reimprime (Amsterdam: Philo Press, 1975). 

Edward Stewart Kennedy, « Geo graphical Latitudes in al-Idrisi’s World Map,» : jiDl (£^) 
Zeitschrift fdr Geschichte der Arabisch - Islamischen Wissenschaften, Bd. 3 (1986), pp. 265 - 268. 
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J jlaJi <>- y jS/ if it U ^frk± c^JliSfl y> jj*-> 11a 

y ^y^S/1 tX>~ y A jiWl Jjc£ Ia IJLaj , Lij23 y>yA\ <>-j3 jULp! ^j \ — J L^i 

V >J1 Jl J^fjA ciiULil £)li 4i5>Vl pJli^l <> lit .^Ulj ^aUl u^ATJl 

. i^j y^A (J[ jU-iJl y olsUd £* 4jjU11 0 j£j jl It ^ait 

*>^b • IJ * A *“ if p -^ 1 Jb l p-r > '^ (il <_** jr~t 

Ol^S/1 v_~ipt ^euu ijflj -uyj&l* Vlj U ^i*iA JS" <A&JJ 

jjli t j^S/l Jjl y jJ <1)1 ( Jj^ 5JjjL*a <Xjj\> JL5j .^ r 5'L»'yi yj oliLJLl 

A la .* jjAi JoJLJl y 4 dUS JLajj . 2^JL£ L$-ajI y jJLJ ^Jl 5 . ) . . .w. ; J l 

i-i jjftdl A-il^jJl iJaj f&A bl ►UaiiVl jlp JJU <1)1 J-i c _^iil £jJ ^ 4 mUl« o lt.lt o 

« Ajui\ y Jljjt Jp J-^S/I y 

Jail jjl-1 ^JLp j^jwt L* £jjl OJL£ Ov^uJl j^i 4 4 * . ti l 4-djjJaJl 4 4j 

4_s^>L>- ( J_]olll y* ,Ja tT aJLjJLp oLdJj-* L^JLp oJLULurfl JL»j 

(m> LjUJL, (er> ULw.lj (ar) L:lilj <#,> jjU«oJl jj±\S * 4 ^>l 

. <0) -^lj (4S) U>'j 


A. F. L. Beeston, «Idrisi % s Account of the British Islev> Bulletin of the School of : Jal\ (e » ) 
Oriental and African Studies , vol 13 (1950), pp. 265 - 280* 

Oiva Johannes Tuulio - Tallgren, Du nouveau sur IdrisI, edition critique, : j 1> il ( e 0 

traduction, etudes par O. J. Tuulio - Tallgren (Helsinki: Imprimerie de la sod6t& de literature 
finnoise, 1936). 

Wilhelm Hoemerbach, Deutschland und sein Nachbarldnder nach der grossen j — li — il ( a Y ) 
Geographie des Idrlsl (Stuttgart: [n. pbj, 1937). 

Reinhart Pieter Anne Dozy, ed. et tr.. Description de VAfrique et de I'Espagne, : jJo- 11 (et") 
texte arabe pub. pour la premiere fois d’aprds les man, de Paris et d'Oxford avec une traduction, 
de notes et un glossaire par R. Dozy et M. J. de Goeje (Leiden: E. J* Brill, 1866), rfcimprim6 
(Amsterdam: Oriental Press, 1969). 

Boris Nedkov, Bigariya i c'cednite i zemi prez XII bek spored «geografiyata» na : jjiil (a t) 

Idrisi (Sofia: Nauka i Iskustvo, 1960). 

Hans von Mzik, <ddrisi und Ptolem8us,» Orientalistische Liter aturzeitung t Bd. : j-ia-il (o^) 

15 (1912), pp. 404 - 405. 

Al- Idrisi, India and the Neighboring Territories in the Kttdb nuzhat al-mushtaq : j.U-Jl (0"l) 
fl-'Khtirdq al-afaq of ah Sharif al- Idrlsl , a translation, with commentary, of the passages relating 
to India, Pakistan, Ceylon, parts of the Afghanistan and the Andaman, Nicobar and Maidive 
Islands, etc, by S. Maqbul Ahmad, with a foreword by V. Minorsky, Publications of the De 
Goeje Fund; 20 (Leiden: E. J. Brill, 1960). 




- (*t V \ • i \£jy* a 3* jiarf 1 4 

. (X^il) ^jllJl p-Ji^/l ^ ^LJl ^*ij^ i/ <£j 


TV 


iLku-ll oLilJb-)(l oli JUIy.yi Jail >1 _ 1 

4 JUI JL^ ^ MT t * Jl ^>- <-l£ ^J>\ jjcj- tolls’ oJLp JL>- jj 

^ J-^Sfl (jJa I 4 JU JL>o <lajji- jI-Jil 

. < 0 V) (Miller) 

Jl j^Jl ^ JJ Ij^P ^DJ** Cj* Aa)o!»m AkXA ^Lai 

I 4 I 0 L^-3 aJLaIaI* j 4jjI jIa ]& j)a>u O^.lraT ...4 3 JlP jJI 4*«mJL> . NL*~1 ^jjl ji- 

SJL>-I j J5 OJL* \V* ,UJ aIojj^-I y^JCjj . SJl>-Ij A>-jJli <OjL»* oUL-aj oJLpLw* j 
^ -yu U oLSIJb-J jj . IJ^laJj l$-si jjJ (Jjl ^il JJai-Jil J>-b <L>«— 4 

N 4 idjllx* CjLjIJL>-^II aJL* jl j^Jaj 4 (1) jli aJU y* <1jX* a jJLp y 

L*t . ^ j-aJl ^LjjS/ b-*! Jjl' J jM {j* Saji jJl dLLJ 4 ol > y 3jlp <_£ Jl*jl7 
. <u 1 >-LmJI Ja jJaiM Nj 6 -i-* (Jp Nj 

4LjIJu (1)15 jij 4 L^J Nil* ^ la w 7 4 ^ JLAj La- 5 4 iJajjiM aJla jj 
OjjJaJl ^ 4-*^L>»Nl Jajl^pJU 4 U j-sA» vJU^ 3$jj*-j1! 3JLa-^Jl iSLlJl i _f*j . oL7lJb~)fl 
JL>- jjj . fl^bi 0 jj5jdl V'-rt** <iaj J>- AaJlaa ^ O y >- ^ll otaJLcJl yj . ^^Jeux jJl 
. UjUI 4-lojjiM ^ L>-L>o Jit l^Xlj 4 ^ 'jJLwil ^ll5 y ^ILmJLI £ ji-t <daj^>- 

JUSj . (0A) ( f wr* ^ Jjdi) j^t jiiu <iL> ^ jl^Ij j \+j>y> j^iSh 
(jo^-Ul *lla>»S/ 1 j&J . ^JjL-Jl Iwiljilj £L*J>\ j J^b jjtj Jj ^j>-S/l iJlA d)L y cU L>S/ 

JL>- jjj . olt jJaidl jJLp j^5t J| bLl^l ^jbJl 4 <-51 j-JLuJl 

. ^ ^jJL* c^L5 ^ ^UJJ ^ jImJlI <iaj^>- ya d)ll>«— J 

OUIJ^NI {jA <JUjA <£+J* >J J 4(jCJaj^i-l ^-jLa ^ 4<*bJl a j5\jflJl JjJj 
(AlJbtl ol>^l.la ./a4vl) La-j) j ^jl jZJ j 4 180° Jl 0° I4J! j^t jl7 4 1 

4_kj^i- ^ ob-jJ jJLp jJl yL* jUai- oLJlI L*I .90° Jl —90° yA 

«. i «*3 ) J-JUjJ ® J^b Jjj . JaiU-l 4-lajjJ*- ^ ol>jJ ^ 

^yJl (j-ULil Jl^l jt *UaSI pZjj . 5 j51jl!I Ji-b l 1 Ut . d) j5wll 3 ^£11 

( y£$\j J^ill Jb 3 . w . l« ^ ^->i->-t Jjj . bljjJl ^ l^UIJb-1 £-4 j 

^ .^3-H ^3 <Ail ^Jl OJdl <j N I^JLp <iajjibl J^> j JUb Jaibbl Lat . ^jJaLll 

. Ikrt pljdNl DjSi Vl^ 


Miller, Mappa Arabica, Arabische Welt-und Ldnderkarten, vol. 5, cliches 34-35 : ^laJl (aV) 
et 86 . 

. AYj VY l)1jj j^oJI 4 ® ^a ( 4...fli jJL^all I ^ ijyliA y* j (a A) 
.AY* jljj yaS\ 4 a 4 <~Jl> jJL^ail (a^) 




jjjJt 2 Lk^UI 

<5# * 


- cA>> C$>* 

OJLla 

UJ Lf^-l c c j^>-'!Ai! jt-5^1 jJ Jp 4 ^^-5 j t ii j^ll 

^JLp <Jp c^jJUJl dJlA j5Jl3 . iillP ^ ^1 p SJLp 4j1^4 J^-L LJLp 

. (j yA « LJ \J* - ^jdl SjLiu ol IjL>oJ oUslJ (♦) 

IJLa <*; y pli U5 t J^ISUL ^^aJl 1JU y.j^ ii j^jl* jlki I (Henri Rouquctte) c*>\S jj jU-I 

. 1» ^~JlI <^jJb 

Luis Guilherme Mendon$a dc Albuquerque, Quelques : jJiJl w I JL> ^-\ y y> yaJy 

commentaires sur la navigation orientate (Paris: Arquivos do Centro Cultural, Fondation C. 
Gulbenkian, 1972); Leo Bagrow, The Vasco Gama's Pilot (Genova: Civico Instituto 
Colombiano, [1951?]; T. A. Chumovski, Thalath rahmanajat majhiila li Ahmad b. Majid, texte 
arabe et traduction russe (Moscou, Leningr : [n. pbj, 1957); Gabriel Ferrand: ed.. Instructions 
nautiques et routiers arabes et portugais des XV * et XVT siecles , 3 vols. (Paris: Geuthner, 1921 - 
1928), tomes I et II: textes arabes, tome III: Introduction a V astronomic nautique arabe, et 
L* Element person dans les textes nautiques arabes des XV* et XVf siecles (Paris: Imprimerie 
nationale, 1924); Henri Grosset - Grange: «Analyse des voyages d’Inde a Malacca, » Navigation, 
vol. 81 (1973), pp. 97 - 109; «Une carte nautique arabe au moyen age,» Acta Geographica, vol.27 
(1976), pp. 33 - 48; «Noms d’etoiles, quelques termes particuliers,» Arabica: (1972), pp. 240 - 
245; (1977), pp. 42 - 46, et (1979), pp. 90 - 98; «La Cote africaine dans les routiers nautiques 
arabes, » Azania (Nairobi, British Institute in Eastern Africa), vol. 13 (1978), pp. 1 - 17; «La 
Science nautique arabe,» Jeune marine, nos. 16 £ 29 sauf 22 (1977 a 1979), et Glossaire du parler 
~ maritime arabe, autrefois et aujourd'hui [sous presse, 1992?]; 

nr 


^uii oVT aL* ji auyu t (^i ^jSio ui >+ij jluii 

. JL/> J\ 

• a^JLsP a_^j J_aJl { jfi j ox'Jl d)Sl L>-^til <-^i 

j jJaJl olJ_»j ^*>Lll jJLp (J -o»UU j jjJl ^ a^i£1I ^ j^aJI Vj \jjjJ j 

j ^ alA^ liiCfc j .Jaii (JJUw^Jl Ja*>«ll O-^il ^ «^aJ ^1 t^^LlI jJLp ^LJl 

dLJL * j jl>-L. ^1 aj^pwJI oUJUJl ^JJL^- t^jl j-la^l J^JLj cL-sa 

. L -IaJ ^j-saJ 4 to jJu t LjJ^t>- pj j i» jZi ijtji ^ d)| jU«Jl jlJUb JLlI . ll 

I ^^i^jtlJl jjJalJl i^jLsAj la t . «■ t V Lui^J . AIjjj {j j* <l)ljlp«-Ji <1)IJLa <1)15^ ^-oJL P 

. ^yJl Ap-^tll j$ loa^-> W>Li-i llijlul JlA-l L ^aiJl c JlLcJI 

jj-A^- 4 JLpljjiJl j jptjl |*Jp (Jj-pt JL)I jail i~> ll5* : JLaj-l. y ^ jjJ-lJl 

4 ioj_nJl aJJL)I £*j£ oLp j.la.* ! JJo^) Y j 4 ^ £ 4 « m »j*JI JLlP Aj |* jJLftJl 4 y~-^~ Sjpj 

4 0 ^V \ i a -_» j JL.1l oLol jJlII 5j_JLj : JJL«^) l£jj-^“ j.i ^ c LjL^lj 4 ( A ^ V \ 

Albert Kammerer, ed. et tr., Le Routier de dom Joam de Castro: V Exploration de la Mer Rouge 
par les Portugais en 1541 (Paris: Geuthner, 1936); Paul Kunitzsch, «Zur SteUung der 
Nautikertexte innerhalb der Stemnomenklatur der Araber,» Der Islam , vol. 43 (1967), pp. 53 ss 
et vol. 56 (1979), pp. 305 ss; 

t (£jy>- p-AljjJ 4 4ij»«Jl fjiail W ^ Ljfll SXwJf <nSj4^\ jU-JL* y -U*t y 6 U .JL. 

4 4jcJall $ JLjjjJl aJJJ! oLa j.ia^ : ( JJL*^) ^ ^ ^.5.11 4 4 <y JUp ajj^JI 

Jjai 4c-»yJl JULP Ao^ 1 4 J^ljil j>»Jl ^ jai-Uil g4dl ‘(^^v* 

aJLmujj 4 ( ^ ^ V * 4 <LJ jLn i ll a W...L1I £ Aoj_*Jl olUI £*■**" otpj-Ja-* : jJLt^) ^ aJI 4 < JJL^>j 
t— . j»bJI |*JLp J J-spt ^ J j-^Sll ^ J j»aiil . ^J— *Sfl J^lji ^ (J^ J * > * JI 

4t-> jail -Up ajjp^JI (*^^1 (Jr^ 4 Jj»udl aa^ 

^jjJl Lol^-i i(N^VY 4 aJ jUlJl AxJail iAo^iJl AjJJl oIp j Jaa : JJo»i) ^ 4jJ^j ^ £ . -4 

jJLJj fj-JLA 4 jL»fc*Ji jl>jl U>^j 4 JL>-L* yj ( _^JLw-.-Jl JL*-^ yj JL>-L» yj JL^i 

Ahmad Nafis, Muslim 4l-u 5JI ^IU : 5 j>liJt) ^ y> JU-P J-Lo j a >- y y* jJ. 

Contribution to Geography (Lahore: M. Ashraf, [1947]); Robert Bertram Seijeant, The 
Portuguese off the South Arabian Coast : Hadraml Chronicles , with Yemeni and European 
Accounts of Dutch Pirates off Mocha in the Seventeenth Century (Oxford: Clarendon Press, 1963); 
Uj oLoljjJl jS jA \ »Lw : h o j-A-il jb : ojjj) jaJI jllp i>^ll ^JL»p 

4LiyJl iyjj Llj oUjj iLf icoj^JI) jup ^j*JI JJjJI 4 (HAY 

%(HA1 t [ . l) . i] lOoj^Jl) ^fj*JI aj. u ls d l Ap^l! j 

Gerald Randall Tibbetts, Arab Navigation in the Indian Ocean before the Coming of the Portuguese 
(London: Royal Asiatic Society of Great Britain and Ireland, Sold by Luzac, 1971); Alan John 
Villiers, Sons of Sindbad (Portway - Bath: Cedric Chivers, 1966), and Reinhard Wieber, 
«Uberlegungen zur Herstellung eines Seekartogramms anhand der Angaben in den Arabischen 
Nautikertexten,» Journal for the History of Arabic Science , vol. 4, no. 1 (Fall 1980), pp. 23 - 47. 



V <ny>j*l b\ <^±>j 

j +++ J C-Jl5^ yJl i^Sl ^ll Jij Aj_y*Jl Ja ylaiM Jl Uaj! jJj (jlj t ^jjjl^Jl ^yJlA JI^pI 

» >_} 4 aJL»»X^-I^ l ^ « 4 A—a j JL dJl 4 ^i.« ft l —4-a ^jji n . t L . ^a J j-5* >A . LfJLp 

Jbu ^.j 4 Mjl ^y> j- soi .i l JJL^-j ^ y ^yiJ {Sjjj*J> IJL* Ji’ . ijy^Jl oUJJo-saJLI 
. a-j jxJ I a>-^U»I J ■/»*« 4 o j iyj yJl oL^miXLI Ay*I 4 dUS 

^l>UI ^tjbll ^1 :Slj1 

jltl yj 4^1 ^-Ij yly^ jU*J <y cS^J 4>»^ V/* ^ ^ 

( A*j jm \ I ^ A-oL« j jJl) i—j jxil olji,./3>» (^jULdl i ^JL^Jl Jaytil 

La lJUfc j . ^ ^ ^L jJL fll 4 »M.ll aj^LojJl!^ a < la * »1 1 ^Ij^JI ol«L^ aj I 4 a *««> 11 ojL^u^l 
. A4ll>*il Alial I jJ* £j»j JaldJl a y£)l AjjI>«i) 1 oV^Lil 4 ^tiajjjl 4 

p \ 0 0 * c-^ Jl ^ \ t & • ai^ ja 4 i^ljjJl oJu Luy yll 4 AyJjliJl 5 jiai\ JLi c 
Ljil « aIjJL^I jj i,tf n.l 1^ ^ lt<w>» ^Jl c)^J ylll L^jrf aJIajI b j »J& a jZaJI j « dylj 

SjLUI (J j_>- ojjLJL (j jJLiJ jJl ajl^wJl L^J^L>- jl^I yJ! i^ oLiLdiS^Vl® a yu 
Jp I j«^alA4 LIJL 4 d)jy <L-J^ y* ^$1 J^>- Jk (_$*ill Jo*>«il (JjA>“Jbj A-Aj jiVl 

. ( j4jlg«Aallj ^ y$Jlj yiJlj ^ ajl>«Jl 

! jl^jjl ItJaAt 4 j^alaJI dil^ 4 l-j j.*JU (1)1 Sj 

^JL» ^yJl) eJUJLttJl Alii jA ^a (jLa-P AliaJdJ IajIj d)l^ ^JDl yj jdJl ^J^L-Jl _ 

(LJljXT) ^ ^ii j (aJUM LuS' ^y) ^JuJL-j jJLjJLL* Lf^t L* ^ TV U^JLp 

* aJU^j 

AI^I ^y (J^ J C-Jl-^J \ T • *\ Al*<» ijA JlJUuD A* la 1 *M - 

.( f >r^ 

4 A-OjJtli ^yjul | ^Ij^J! J aaj 4 (1) jJyjwJ c^yJl ajl>bJl d)lSj 

J jl) 4_-S* J-A jjli Jij . JjUflll al^L L^jJUo ^yp- 4 La a H 

ui f m • o jJuji ^ 

I jjLS^ yi JJl ■*.,.. ./all ajL>«^Jl ^u4 (3 'jJaJl aJL> ^J-P ajL>wJl a'Vj-A d)LSj 

. ^ \ * Y <w» JlL« 4 1 jJl Ajj yS’ aJoj jJ»- cJUU JLoi . oljl .^al >Ml 

Jij . y * , ^ a ^ ^yS/ a ^^^3! Ajyx-Jl t • 0 < 1 ^ oljbj 

Laj yl Jl J^jj 4 JLlfll JJj L*~J jJjI JJ coVjl^ aJLp JLkj 4 j^'S/l IJLa 

. f u rr al^j fun ^ ^ i^jj ^ .\nvo 



JlS d)t jJLj ]1 S^L^Jl O^- 4 lij c^JLL^Jl Ja..,>Ji,l jLS^ J-fc 

. ^Lrfl JSLij < 1 > 1 £ (^Jlll |%jo y»- j Jp A*i 

^1 v^JU-bU a*jI£J! 5Jl>uNl i-L-JI u r! 4^JI ^>1 j*> JUil d\ 

. iwj yJlj (3 ^*ll! ( j ! j SjL>fcJ! jl^>-L jjJJ 4 (jwxll a* 5U-I £i 4 o j*m t 

. <j\Jtiu jJl J^Jtl jJl lift {j* 1 JLlj 

(Barthelemy ^Li ls ^AJjL J*a> j ij 4 Lijil J j>- L^jJJ jjiiL Lb Jii 
(Vasco de Grama) L»Lp ji j£Lm li ^lJj . j> \ £AA ai** jJL/aJl *t>- jJl ^Ij Jl Dias) 
(wJ'l ja oyjL (Quelimane) oIaJlS’ ^ 4i~^) SliU^ MU-Ji JjjJaJl 

4 ^JUJU jllaL* pJj JLi j . ( JjI jlJl j ^ULI j j* I IjJ-l j c^>JL)li aL*^ a^j^p 

JLs^L* ^jji j> j 4 ^JLLgJl Ja-^xll ^ ^ Jjli < y* k >-l UIp ji jiwLLl 4 13 L 4 ja pllai .,« 

jUujJi j jkJ^\ ^Sii iju its jJj . f \ nr ^ jl. ^ ojyJii 

. (aJUU VIj-S* ^ (Mahe) ^L. ^ ^) (CaUcut) o Jl U lje Yt SJdt 
4 kiiJS {ja ^Jl Jp 4 b£J . 4— > yf> d)Uj Ai ^15 ^ jl Jp Jju ybUl J*jJI li* l>J 

. Ajj>»Jl oUljil i^JlS A~Ju Jbj-L. jjjl jA &y>*j\ {j* t)lj 4 ^ydoi J^JLj ^ji-l V 

(—> ^Jl il*J JJ 4 a ^4 Oji ^ 4 Ji jl>«Jl l-i* <l>yi c j * l j - 4 U^- 4 j 

0 ^) o.^ULI rr “>^ *lrl Ji jl i^JUL^JI L^Jil ^ o^^ll ^ 

A-ojjJl Sj^A-l a^j JL« jp^lj aJ jJJl Ldjjit ^ jJl aJ Ala«t\j Jjj ^1 p 

• (4-jL JiUil ajJli^JI SjLflJl a -- ij 

^1 >1 j i» >il-l : LJU 

A<> lar.* A A^UJ J jll ^IjjJl d j^LU oApLx PxJ 

. jjjLJl aJjIp ol5 jJrf JbJ ^ 

l^J A^illLaj Ala^>l) JJU Lf ^J 4 AJjjiVl ^y! jll {j* 0 yalla^j 4^ yJl 5 jl>*Ji jlS^ 
f'j*) -^ 4 *U Jp 4 - Ai^iJl *X«j 4 Lj-JL* J 

^ AjjI^- aJoj£- ^fJ jli* Jufc) iuwaJl Jl Ut . (OjXJLS' jl 

(jc^LujSll J j-iJl JI «*—> j-*Jl ^j- 4 jjJJLu I » (Yd)yJl 5 

jjjJLlj ^laJUL> aJu^ ^.11 aJla ^ jjJj . JL-jJl Ji ajU^VL 4 aJU£JI cJIjupVi ./tl 

. -LlwaJlj Ajy^-I jl jSflj J4I yJlj 

/(jllil ( jjj*L 3 . JtfylaiM oJL* Jp q/>jAj A-^rfjll ^IjjJl 

JU «till ol^Ml Si jUl JL4JI Ji a!>-LmJ 1 Ljijyl ^jA ^lijJl aJlp jj^jL* /jlil Ji j^«jy 
4 —« * •*» *! j jl 111 j j^+a ^jA ^IjlijI 4 JL4JI #jl y Jujj ^ > i4 «<* l l . y^JL)l 



^ja ^LjJI oLiVl JbJLp i^y ^yJI jil ^LjJU L»l£*ul 

t JLajlJI gJU»j ^--o-aJI j->«-f J-p / <JjJ-J Jl j-J j-i / dl j-ij*~ 

.oUUVl 

. aIIa JJ Jv> ^ j>«Jl -lai-L Ji£ JjSlI £jJl • jJl ^ (l)lp lillA OlSj 

MJ JLju ^ j-ft? V) iilijt <— <1)^*** *jij*r J j>~ |JL>- JLaj ^ <— A»b jJfcj 

So** Jl ji>Jl ait dUi juu . (JJUl ^ «;Jl£Jl JjjJl» jl ^ki; ^i 

c^jJl kiMj l*t . iUtf jVl JJ lib£*«il i jL jj*? - *l<£l{ 

a^LJI a>«ij . 3 j-L)l <j-* ^LjJI L$-j ^y jjdl o jzJi\\ i^Lji ^ t <1 )LaPj jll^JI 

AjWjll JjVl p5L-Jl JJ (jlo-Sll ^jJaj ^ ^1 tft yM j>%J Sf jl 

a*J* ^jjJl aL^L aijLmJI oLj j lSJlip . ^jmJTLJi! tl/Vl olS 
c-J jiiNl ^ <^LJf jl lijj . <Ljja)I ijjj^A k~5* J>-L* J ji* Jp <L>- jJl J*p| jju 

4cjLpUoj L* Ijjk J * t 5 JLp ilL* jlliliMlj JU 4 JI JJ £jp- jJl Jp-I— J l IJLa ^ 

.^Lll ji>J! JJ a~JL l^*U5 J,> Jl J> 4 JSVL 

jU^Sfl ^ pii 4 y-Vl y>*J\ Jlm^oj j*\ clihS” JuJ:«Al fcpJl J» L.T 

.^>Vl jlla^Ml ^ <>1 JJl ^ <^1 

CjUp ^ la>«it <l)t kiUSj . LJaLJI JpL&JI ijSl** £j**j£5 L^>»Jl AP 0^ j*P 

L5*J 1 Sj jilil-- JUj L*j a ji xa j— » J j-J 1 tjf ^1 ( j^£sj LU^- 

j j-*Jl ^Lijl oji c cULID li^_>- j . jLLlI . ^JUL>1 j JLajlJI ^JL>> 

Jp J JJ 4 (Pemba) L»jj (Les Chagos) ^ y> Li j (La Sonde) JJ y*i _> 

L.>mil ^y>-*>L* l)J 1 aljjc* Li (JjJLi (_^ Lit . JLaj J-P £jAJ {jA 0 ij^iL-i Jp_ 

. ^)l . . . A jj Lij !jl>- j J>t ( j^J JJJLj jJp t) jaaz* <5jUaJIj 

* LJ jLa^« ^LcV LfLP aLLaJL^VI N <J a£ J^Uj f j->-j Jp Jjb Li iJlPj 

. JLo ^Jlj JJ 4 II fj (JjL ^J l aJL* ^jp 

^ J -P #jili 4 ^mJ| j+a LjUai 4 A^lii a -** »t *L |^J^j ( JL>^Jl Itii^il oJLIsJj 

• qL^I °L^L aS* j^-1 a1^*ij 4 a**£La1I qL^JI a^>-1 ja 

4- «■» ! ■ > - ^ <£> jm* t aA 4^jJl cJlj U ^^iJl) Ajpl j-lJl v-^l jll <1)1 

*(jj^p* *34^ 1-4^ tiLL— Jlj (^aIja j>~j* j J jlki# ^JUu ol^j 4^LJl 

. aJLsJlI obU! 4 (^1 jJtJl I 4 JLP AijUl ( jA £jj <1)1* jAj $JjA 

lSj4^j ^^Li ^1 j*4P ^ ^jjL* Jl <l)t o yu • <*Jjj <LjJ» ojliiT ^rl 

. AjLuL>- ^LjjJl 0 LaJUp (^t 4 J >^a a ll AjLjA ^jj}\ ( j*£ju j^mJI Jp oj^U cJli' 

Y^V 



aLa£| ^jaL^aJI 4 jJa sflT <1)1 Ojj L^jL^a J! (J j--p jJI la 7 ... T cfJLJSj 

* ijr*r^ *L-a (_£ ^Jl Jl 4 jil 

. ap t dJLli £• 4 dJlS" ^1 j^LJI aJLa aL> oLS 1 -LS'Ullj V Lit 

■JaSl^sM w> Jp S3^>-^ll ililj 4 ^>-j)l\ Jp 4 ^LmJI aJL^J aI^IP _jJl <1)1 

La a^U jLjJd jaJ Jp lf-3 (j y£j d)I ( j!>*+Jj . ^JLp d) jJjJl AjIJU aJIaj jJt 

jL$JM I JL* ojlJI ja Jla (1) j£jj . a j***£Jl > Jp ^ j-Jl I^JLp^jLma <JIj 

• )Lp olS AIaLa Lj jij ^jLaJl v_*JL>«j 


oUJLIx^lJL) \ liJtt 


jA AA IjA*»J 4 P^itfLlJl Jp i j>- jA AjJ jJI JL>- OjIj I |JaA jl A IjLa| 

« ( | ) AiiiAuJl 

^Ujjt JJ U <u^»«j L$J J_^J ^yjl ila<«Ht ■» .« IwJ *-lT ! ijV j!j««>1 

• (3> d^AA 

i 4 a«jL]I ^*j A AmAmJI Ljl J 

fj?ij L» l$* j a^aJI ajj-sa>JlI ajjIjJI I iojlj 

' .jlpI^IaJ 

d^*- 4 0t£* J jlj^l J*- 


4 ^JLl i^iilij 4 ^ Jl d^Jrl d/* , jLJL 0i^]! ^iiil a^jLwJI aI ^ i)l ! jjjc 

* JLp 


4A^lp 


.£JjA\ <illi (^ y^A jl) Jtla-A Jp ^i-l JaJLw* ibjlj :^jL~a J^t 
>>■ <_** ajjU-JI a ^SCII Jp Qpji l Lfw jJ ^1 ij j+Q\ 5 J> IjJI jp 

. (ij>~ 

Ifwji ^ ^-^Jl a j\ji\ Jl a^-JL I <l)l£* iLjl j : ^jL-a j* f 

.ijUJl l/i \ Jp ^jSlI a! -ia>" jlww* 

^ Lt ja ^ J53 Aiil jll aJCUJI ^Uil ^^paj 

. ja-aIIj 4^1^31 oLJiJi^l ^ya^-Sfl Jp Ifcij . aLmJI 

Jp aluL^JI ^a aaj^Jo i (jl>>La ^1 l^>) ^JaSll jt jaJULJI 

aI^aJ) aJua ^jA Ja>«iJI pJoj . jLilIj a! j-filj ap j— Jlj aL^^I jj^Ua Jl LLjlaI 4 aLj^J-I 



A>-J ^J-P JU 0J aL^I j-> 4 <^ 0 jJL Jl LaJLLP 4A-llJjjL| SjJl2il 

.oljU>1j fJ *uj 

. J*L« Jl ^ Lo y*£> J a+f* J^LJl ^ J*"* £ti 

. apL- : a jy 

AjjI^j A*. <.tf ... 1 1 y ^ (_ij. A*<n*jJL> aAjL* 4 t ..d l ^ l ^yA AwULwuJl ^A Aj j « yy^ 

. . . ‘ 1 j-A jl i A-^.^-1 jj-^) 30° LajAa 

. ( . . 60 ° 

J-s^l ^Ji ulSl cJ iiS/l (^jI-Jl!) ^Ia . mI I £-* ^A-l »W^ Ajjlj 

.(90° = Lu-Jl ojl^Jl + ^UjVl) 

qL^JI j ^J^-l j^JL <w?Ui-l a>-^U,I ^ SJuill oL«jJLaII apj««j£ i A^>-^m oL»JLai]I 

• ol jUilj oljLt^flj cjIjLiIIj 

<L)l£ll Jljj k->- (<J jZ~ * a ) £-k-** (jri *-~r Ajj^ I jJl * Jj-t 

. e-JytJl . (^yLlJjP S*0ja) (JjS/ 1 JljjJl k>* 

. f-ljl^'Vl Ja>- (c $y+£> f yj AjjijJl I jS/l <1>^* {J^jP 

JuJl^ (y**i Ajua—Jl Ju l* J L**j (JLk-JLlI dl^L> LjIaM 

. A-i A?-^j (^iJl jl^ll L yj» jPj Jjk 

oIp ^aj>cJl 1 ^kL~® 1 f < 3 aj^ I a. A^^ il ^|p ^ . JjJLI 

.(. . . 4jJaJ| i^jaII) ^jjJl <^1 c ^ ^>JLJ SjjLJl 

. cjljjA <1)1^1 1 ^ ^JbJil (<_£ jImAI) ^Ja-wJl i Jlj^Jl (Sj~*** 

ikij ^ (UIp ^^-111 j>) jJL. ^uSS/l jAijjVl lU yijj ^4 j^j 

LaJllP <w?l>- JLuLa I Jjh j . A : : i ^ H JJ# uL>u (.j^J * ^5® J 

. IJ.JU A *iyp^ aJ Lw Ajj^bJl yJ jJaJl cl) 

. AjjJ^-I j\ by>^J\ A>-^il ja.l> ^JL>»I-w%J oliLJll ^xLJ oJl>-j I^j^lJI Jbjll 

LjLmmO c3j^a^ l)j^J cLs^>«_> 4 Aao^Aj J jJflJl U|1 (j\*k.AJ AjLmJJ j 

• \y* ^ A o T £jA c_->jk La Jjll (JjL-j 1 JL^Caj . AxJjJ 

Ajjj <1)ja) A^uUl IJLaj A>“^il ! jl^Jl ^LpI A >-^Ka 

. (oljLi)fl j 

.^l^JLU UiJl AjjljJl r^^JLl 



.£l UUI r^laJI j] ^IjJI 

£/> yA J jp- jjPjSfl *Ja-Jl ft j~£ aS j>- !^J(JLIP^(1 S j* L* 

. ciili Jp iS*y>* 

. f uVl J1 i^LJI Ajj {j* : Iaj b £p 

LjL*, ^1 0 jiLi tL>- rr J 1 r ^a; ^Jl s yb jb4 yk r^i-l 

jt <ULp j-Jl <_$!) <XshJ1 Ac^A ^Jp <A y* jA ft jjb ^IjjJl • j^b bt . 11°; 15' J 

aJLa L f+~~Z . (jCJuV I £*ljjJl d-»L^->-j JbJb£ tt)b>*Sfl 4.1a .xl y ‘rij -(^yi 

Li' ^IjjJI 5 ^$b ^Jp <JLSjr • c-»jLi-ftj (3 jLL cJl f "*** 4 ^ ^ >fc * Jl fL^Ij jJl 

-J* 



u ^1 

(\ _ V) jjj JSLiJI 

. J>\ i Jt\> 


r* • 



JLSCUJI ^aL. :Lulj 


^a i^»^ >LH i ^i ij 6jlxJl jl^ t | l]l 4>4^il ^Ijiftll ^|p o ijix» ^jj IamI 

^SX.^JI S^bU JUxl-VI J1 » y>Al\ JJ til I HO* c— jfp- j;.«.J| 
JSwu Aj>-^l! cijUll Jp ^Ji la 1 1 ^Ja*) ai L» IJlaj . 

• a^U L*^ ® jy*^ 1 ^pl^ 

JLjUI ^ Jj» Jp _ \ 

U jj ^j^Laj ciiBj . JSLb AJLjLmJI ^p y Jb Jb>«ll aIaju ^LL 

Jp J j^aj>JU AJajjiM Jp 4_>wIjJl JJLjj c aJLp^JI aJsl^Ijj Bl) C->!jLtJ 

4LjL«JI *-b> j> JbJL^- jj^j c/^ frlUr^Al jJL2j 1 l jz*+0 dJLtil IJLa Oj^i <1)1 v_ . vIJULa 

. AJjJl JL>- 

i-JJl y> JjA jJ. Jp _ T 

^ j! aI yp[ jj3 Jj* J>-L* ^LJ j\ cc^LsdJl J a— j (_£ j£ <bLJl cJl^ BJ 

l/sJa^JU jl jjJLal)! oJUSl AlaSj y-\ Jp BLl**l LajL-*a ^Ajj JIpI 

lLUJlSj c j^JjJLaa ( j>«Jl £«-Ia-*i Jp) LflP AluL-Jl 4 *$j>-j . .p «» . JL>-La Jjjl j*yu 

4 A^JjJIj 4j>^iJI ftJU jj . pjJJl JllP jLjJI AP j-^J ^JjJl AP j-w* J 4_^_>-j jJLij 

JLpj : JLpjJl 4 la >*i y ^LsPjjLII ^LLmJ LaJUp 1 { I >■ ./» y* ^fl.>i?ll c JH-1 Aa « ; la > 

^1 yr)l\ JU jt 4 L5 y AjaLlJl £j*p± LaJUp J^-LJl Jp oljLiVl 

. jllijt A-5CLaJ! ^ 4 Silp 4^Jiw-J 

o jtZjKA 4 j § La.»^ Jp ^l]l oL-LaJI aL^I y 4mA*mJ| y JuJl£ 

4 dUS 4 A^mJLmJI aIo .«! p jjj- JS' ^li; jl ^Jb»j . oljLilS^ 

. ilsL>JL)l ^ a-w^D ^ jiA Lfi^ <£ji .UUiU ^^-aiA ^yiiL* 4Aj^>tJ! 

a^lj <1)T ^ C — J Bli . |» : 4? , u a Ja^o ik»^l Jp J^L> 11a J1*jj 

4 ^JlA ^Jp 4 ISJ 120° _> l ) ^jp SJLpLiA ^1 jJ>-1 Aj^Lj oIpUjjI 

^UJl oJb 4 <i3^ iauj y JLJLj 44 IHI ^L-Jl IlJ jjj . oljLaMl aJL>- \Jj Lo-S 
£yj*jj L ^ j^r\ ^4^ ®ajJp j j^L ^jLcj La IJLaj . <L-^jl*J| ^Jp j>»11 

j_j JL» ^Jb oLJj AlJ^Jl oLyj + y*P -11 ^L^aJIj (c^l ; y3-H L IjL^ jl 4 ^LJ) 

. AAA5S- ^jP ^U)l I jjb iii jl J jJaJl J . ... a^JlJI 

SjJJall A^AmaJI ^PW3J jJb |».^ili 4 <*iyAA aJLaJLII 4jj>%^\ ol jLA\ Jl A . ...jJL U 



<oUi jp-S/ oui* <Zijb <^1 * (J^ is y j\~> *y?~j ^ V|) ^ j *\ J 

ajjjA iJaA- ^ ^ jp- jP»j <JT M.,.*a.Jl jiJU cAj-jsj . Jj Lk-i l^-js yu ^yS\ aJ| j^Jl 

4^4-1 ^LaJ jl ^^JLj .(l^-»Jkl <1)1^11 Jljj jS Jh* *'«■* ^ 

4^1p j£jto cAii jiSt AijJall ajp 0} . O-PjJl jl^A ( jj> j& Jp hy~> yL^j 
Ja Jit ^1) a)0£a1I CjIpIajj^J A-plp - j 4 j^lo.11 OIP Jp cJiJg lij 

.( 45 ° 

oljLOVl JU^J Jp jj^juJI JS ^ ajlpcJt l^iabu Aju^S/1 all tJ 7 Io^aj 

. JljjJl ajjIj J*j ajjU-JI flj^S/l ^Uljl Jpj AjJ^J! aJjU Jpj 

jpl jJp 4 j*^LaJ I oJut Jp ULlaI 4 Oja o>%l-«j ^ j^il J op-L* jjI j j-pI*a jlS* 

£-Pja X JJ 4 jaS/ 1 Jjt J 4 J*--a J^J |t . c^-pt A *p J jaII (J-Uj Ja aULmJ Jit 

ipJl Jrtl >L a*~ 0 cJlS (IJ^I^JI JJ**) 0 jJ-\fl aip dSf 4^4>! Jp a^LJI 

Jp ciJUS JLaj JjLo jL-a Jajl jiLl oJp ^t.».w*) a j*-^J| L— . ll oli A-JL4-I 

4 Jp-LJI Ja (^t jA Jp Ap*^il 4 Ajlp«*Jl <L)l5j - (s j*Jup ^Jla Oli A.Lpfl 4 It JajI jp- 
Ii*^ijLij I ^ill (jLoJl |M ^ImmuVI #jii 4 a-^LM h^I^j >L li jj^JpbLMj 

jap ja caIpoU ... 1 i aj j>*-> o!a-JL*iS aa0p»i**JJ jl>-L. jjI jLuits') j^pilb 

ja IJLS' dJ j IIS' A^p- jj t£j Jb£ <0~p- las’ a Li; 11 IJlS' ol^Vl JLp- I jp Jl 

ail jll las’ <«aj uy*** oS^S ^Ia>jI ot Jl l*iS Op Jb- » AmmmJI uAl^^t 

4 Jp jLmJlI jp iJ^bcjl J jJ , tJl jp&J cJ jP«Jl OjJUp . I jp ji j-a jJl jl^l 

^t) jJLJl ^»jl jLJlI ja las' 0 jU Oju tojl . aJLJ JS* ^LSil «w^S j^Jl Ia_«j 

. ® . . . ( ^>*Jl JaP j^aI 

: ajall ola;:. Jbl L yaj& Uj*^a j5^j ^1 i0.oa.4- 1 aLlaOI ^ j^aa ot IoSpj 

j^ jSwli 4ciiJi ja ^P jJL 4 0 >-Ia jjI J^Pjt Oil •^j[j'^lj ^»VTj JajIjiLl 

aJaaJlI 4 ^pLa ^Jja ja c— > j-aJL) C-> jXJLS Jl (^OlJLi ja 4 jA«-Jl JjjJp jp 4 IaLp 
* JJ^Op J Aj^C C^aI^ aI>-j Oaj (a,Juj| A...J jill AjjI>«iJ| 


j jjJI a>^II jJLaj a^ULI <u*I jjJl joL^a i Lm^aI^ 

A^jjjJl c_ijLc<JL) J . ./a dT jP J[ l) 0^ V A^ljOJl aJLa d)t a^pt La«-pj OaJ 
il^-^aJl ^i lpjL>>iJI a Op cj jp- JLi) . J^jjp J\p-*>L* ( jp^>JLj JJ Jj 4 <>-^Ul 

_ Op-Ia JjI Jl a^^jJLj A i la ill aJLa L^IO^a (£JUu j - (^OOfJl Jo^pJlI ja (JjaJI j JUJtJl 
4<U-*Ai Op-Ia JjI tjjlpl oij . Aj^^La ) QO * A 1a j \£0* Al^- J^j aO^Jl! AjIaJI JMp- 
la,.>«H A-oUl ja £wxjj . a j-p-S/I aJLa A««..-l» 4 cJjIaII a Jp ja I jJ^C jjOil jjjt jP j 


r*t 



tjb ^l)l A>*j jJL ll Am jJU 4£t>*jS/! (J-*' £• 4jjl*lJ lLJU^j t^JLL^Jl 

. 4>-^Ul ^ J^llj ptdl (jL 

jLi>^I j AJk>*^il ^L-t Li^* <*_-* jL>«iJl aJLa ^li i ll (wJl^l Ot^ 

4 ■> >*< ^«j oil? j t .£ aJip ^,**/i flll t cJ jl^*Jl #Aa JJj • jJaaJI ( j< * t .» l I j 

4 aJLs^S/I olt jJa->«il oJlA ( j-« oU-J ^J-P 1 1 1 .,<a >» JLflJj . L-j j- 4 j \ 0 0 • Almj \ i 1 • 

. Jldll iJut fcla ^1 Ol>-JjjJl I 4 I 4 LsaU« 1 ^I J 

aJL?*-) \ 1^*1 Aim Ali 4-*J Jl JjS /1 J L^ys 1 J->-L» jli’ 

j-Ji ^L>fc-ul ^Lpj (LajljU jl>-L* l-*»— >j L«Lp ja j_$L^Li 

4 jaJI lii j 4 ^ jj Jiij . JjbU -Luvij j^j ^ j-^ll 5 jj>«Jl> J 

a JL& ^jJuu l) 1 4-s^l^-j 4j\Jt}y* £p\j (j^o liDJU 4 4jO^L* \ ^ 0 £ Oj \ G ^ 41** 

l j *, £3 iJ * J ' ^ ^ ■**' ^W3<^ 

^XiC~l\ oll?^k>iil _ ^ 

I olt jiajS- ^Ip Ijul^l JLi] 

oUjjJl 4^*1 Jl J AY ^) jl^U <W pi^Jl ois ^>uU! ^p i^~J - 

• ( ^ ^ jjjJl 4 « C3 ^toujl 

oliJ y t^L ^tjJl 4> ois it^ll - 

.Jb-U^V 

oUJj^ c^J • crej^ ^ 4*it jJI i-iSCil ^ Y 0 0 ^ ^Jl oli it ^t>JI _ 

^yaju 4 j^walj . LUt ^ ^>-1 olt jti^ oUx— J V} olt jla>»il oJLa C.~»J 

l« msS »l«^t I 4 -J o Jij . (jwjj ( j^i A& ijjlsil j liJLip) 1 ^jl 4 l«^3 olij jj&\ 

* ^J4*r ^JO 


ijJjaJI 5>-^ll |JbJ (_g oLL^o4 _. Y 

. 0 jL>tJ| ( j*j 4 LsAjI J^LlJlj OjIriJUj 0 UI 2 JU li|JU4 ^JLI^JI Ja*>Jil d\3 

JbA I p- ^11 IaIuJo 4>-jJLJI 4>m-s^lj jS> 4>*^ll lOyJl 4-ijlRil* ^jJL>- (j^i dilJD 
oliJjfll Jj* ..^ ll SjL>wJl ^j-p lij->-L« cJjLmII oJla ^ 4 ^ .^t 

Yaj^^lnAj Jb^li 4^ jJ Uj L5^>- 4 jJLp ^LJl j jiJl ^ a^J^ll 4 4j>-^ll iJUu^Jl 

^iS' 4jI . oLiuill J y jj •/* * ^ jjL>«Ij i^^All ^Lp (jl L^t 4 J jJ5J <jt 

r*r 



y 4 c-> jjJl SjUsJl (3 • JL>-Vl 4 **jJ y^-ildl j 3^U*S/I i ji»-L« il yJL* 

-i>-L« yl I f 1 a\ yJl vJ jUil ijlSU ^JL*Jl IJLa y jj*-t 4 <^jj^ 4 JLI 9 ^JUfJl Jo*>«il 

( 1 ) jill y i-^yJl <uJJIj 6 jjJLdl 4 yily* *wJLp! d)l y-t 4*>-Lj y* j 

4— > jjJl y*J I 31 l $ . W a‘> ) i*JjjJl i>-^iil <w-JLS" jyZZj . ^J*>4 Jy*^ 4 J-*iUJl 

£*^LJ t Oj j^4 JLm«JI 4m 1 * > fll ♦ >mll diijlJl 4— < 1 ^ CUjtSjl . 4 « ^ 

y ® jU*Jl (J! J£^*^ *^3j • jU yj (J^ 

. ijjU-J 4««»-sP Ja5l^>- i]llA OJlS^ US' . i+-fjj>mj OJl£ yJl jJjIj jJl 3jj 

Aj^-^ui c^iSsJi ^jA j~£j ^L>-^m 4 — j£}\ jjU; jt ljlp i^^-jij iji^jbj 

p-^Uk>-^Uj Ipypfj 4 Uj Jb^-j yJl ^>-1 ®*jU (J^ Jj 4 ^ iUlJrfl JLaJ . j^S/l 

s yill 4 aJUiJ^JI ^JDL C yH LfJLS* ujj tv " ^ yst ilL*> :UpUM 

I JlA j) «2j jJLl 4 jJr if .1 ,4fc >«*•■« <Jy ^1 J 4^\ OOT <1^ (31 ^ A 4Jb-/ yi SJLLttll 0 \ j *+ sAiJl 
(^JUfJI JaapJLI i**l y J y- oUap-^ll jji»{ ! yujl . ^ y« S j->-L* y*iJl 

. ( j±* ^Ul j jti\ 

{ja <p j-*j£ ^yj iiAill 3 ^ lS _ jf^l j Jbj-U yl oUJUj i«*»ly j d)l 4 — .j£ IjlSU j 

. ial^ iUajl y <jj & 11 y> 

^1 ^11 iiSLa _ r 

j . (j j-fil j Jj^U j->l oUIw (Ji 

dJL) JL) . oU^mjJLI IfiiLUa^ J j>- (_$! 4 oU? jJo>Jl! ilU^t oVjL-J d)L>*S/l 

. ijjjJUl 4l*>l>»lla>^ll <\£~La (1)1 <Jjl ^ UJp <w*^» 

o JUk d)l ^4 4 UjIj c-.«-*^. >■ ^ 9 j-^JiJl o j~S oIjUaj o L ^ - LcJl oJla Oj jlSJ 

*-> C< la.iL>- JLi j . UL>- A 4.) >»".4..U CjL>w l la „<all ^/a x j iii jJLS^l ol jU-aJ! 
<uJ^3 . jyXL jJ! j£> A*jj*}\ Axlil oLj ^«#Ai lij JL>-j UjJi J jJjJLI (3^ oU»lUvdll 
. US 31 Jli-I ^yh LiiUJlS j . UuJL>-j Uj> JL i IfJjJjL* j^auj ^ 

Jp d)VJb 4^ii4 4jUJlj 4 a jJS d>l>m 11a .,tfll (jU-4 ( jJ> Jp JjuS/lj 

. oVii-l yJAJ y 

Jp 4_^>-jJL) (jl Jlj ?(5 j-filj a^-U yl U 1 jjZ d)l c^LS' ySUj 
(>J u^]^ 1 3^ 3 ydl JLpLmj Jl3j 9(1 )IJL^Jj Uj LiiiC^o d)l u y>»ll ►(^jLaJI 

eJLft y4 kwAi j-4 SU^I (ip yjlil oLLljil y* (jyojl y» ji^l U.f J Ljjl!) 1 * f I UpI 

(G. Ferrand) JZ\ ji . ^ i>j->jl yJl iLsoiil JJU*iJl JJ jJUaII IJL^ j . i : .^a.iJl 



' (G. Tibbets) 4 

4 la^ll ^ ^il c^jJLdL 4 ^Sfl ^ 4jl>*Jl ^jl>*i> 

Jl jit {j* ^y^JUJ! ja*dl * Ujla.^4 LpJu jl>-L* ^j! j^aj Ujlj 

JL>-li l— > 1^ JLaJ I Jl 4 dUS «Lju 4»(^jIaII A^^ll 4 -^jIjT Jp Jb^-L* 

^>-S/l IJla 111 j^Jaj <1)1 .IjJLLp • l£ jj-j! ^LmJLl* J*j Lf jJZ&j jjL^I jUwJl 

JLib 4 jl>-L» ^1 1.1 • *(£*j «£l 4 4 j^>*JI JjLII Jp <—*>*■> 

4 1^- pJL ^1 <ij>*-> <^l j*\j*j* pJljJl aZj>X>9j jUaJaiU bJ j^Jaj 

. jLjr jI>«j jlsIiIL ai^J 

oLyty? ^L«l a-^jliJl £~*oj 4 0b^jl jJLj Li* 4 4 r *l£)l oJLa (!)J 

jJI ^i^lj j«kP * - 1 ISG I 1^1 ^>Jj JjL^J 4 Jl*Ll J p 4 Jl£ ^| 4 flJbJLP 

w .uju ^^isai <)L, ^jji *u-i jjjm ^jiau vyjisai . v^ui oujui 

oj^Ul »Llp} ^ 4 ^ 5 ji>-l <~»Li ^ 4 jy^jcW obL^i>-Vl jlpLmJ jl»j 

< jP j .^:ll JL>-t JH-I j t *>bt-4 SJLLJI JL>«J il 4 ( jPj . /a : 1 1 » > iJLpl ^jjJLlI 

4ajjJj« jJl-j ^ylll ol jJLei\ 4 pJjJl oli it jla?«il ^ iftbJl A*>-^Ul 

4 L$-^>j! Jli JL>-1« ^j| (l)j^j (1)1 ( j£~+J M aJL>-Ij i^>-^ta .t^pl c,«.***j dJD^j 

i-UU oM jl^ I 4-3 j-j-tj j>\ ^j-saj llL^j . ‘bJl J-i j-4 j-f — 1 J[ i£}*^ <1)1 

. «JLp-U ^1 jlJU;» J 

jjJl Aj^tj J ^>- b«u» (_^?d 4 (^JlJUl l I 4 Jl>-L» ^jjl d)l I j*>- 1 j 

u^j^i iSjfo ^*1 • A jjl Jl <*1 £*) 4 JI jjll ajjIjJI j^>*i*JlI 

I JL* j 1 i-ujjJ-l jtbil olpli7jVl aJu+0 JjOu d)t <£1 j 4 aLS*.)! a Jl& ojL^j 

. LpJi ^yll! ^5llJl fjAJo j~* JU Uf 4*ljLt4*yi Ja>- jjl^j AjI Jp (Jjb 

J-s^Ull Ji^l J Jj LJ l Jl lij (^^yi (£ Jb-U ^1 (JL*p1 a— >* lji d)l 

(«-»jL»wu 4 (JJlUiJI jU^Jl jjfcj 4 Jbj-L* ^li jlaJ . a^j^wJIj ^JLaJI 

JU- j cJLo* ^JLjJl £*iu d)l J 43 . iLjt 0 jii a+aS*- 

4 jl>-U ^1 L«t . a^^UI JjLJLL ^ItJl ajw? ^ ^il ^yt^u d)l jlS'IJL UiSCoj ?|JUJl 

Oj^pI ^yiJl 3 jS’jll c-^aJ! j-4 p-pjJl J-p 4 Aii uj ^L (^iJl ^yi jJ-1 j-fi 


r*o 


.J-^il! iU ,> ^rlJLI >il 0) 



JJLaij • LmoL* 

^ ^ f^ Ji r 1 ^ <y^ o*j*i ^ f j* cJ 

<a^ J j ^JLmJI lJu ^^alt jj <l)Sf t jJp <1)L>-S/I <wJpt Lup^p j*/£A> m cj j**j • pJL*Ji 

. j*UJl <2JL*l*iJt qa jli£ j>j 4 S j~S 

■lajL 5 5 jji j*0~i 4 4-*pL>- -X>-L« 4 co j-«Jl Jb^kli V <1)1 Lj jJl£j 

4jjJL dUi <1)15' jJ j 4 ^j->wJlj oljL5)/l ^ol j--* ^LJL <_aJ 511I d*jJiA-l 

ilajj5- J-p dJJL* J5Li J-p oL-LiJl JJLjj 4^*j fcj-H^p ii5ur cJl5 c5 i)t ^L : ~jJ\ 

. kua^JLI jjull jit Jjjuil 

li 4 4 a*+m £y* 4-»pli^t kb^l« ^LaI**! JLaJ 

Ol^>- j«5 V j ^>-jVt < j-p 4 * X>*Z-~+ 4 Ja^l lj-i-1 ^1 . ... >wit -l.lt* —> AJL+fi J 

^.Jt j .^jljlt ^iljlj Jp-I^JJ oUl oUl*£*Jj 4 ^pjVi ^uVl jj# ^UL^JLJ 
jujl^> jlpLm 5 ^j>mjJl oLpLaJjI dJLSj . dUi {j* J |i Lf-1 j-* 

®<L>-^lil oL-LcJt» «5.d i JUJL£ <1)15 j . 41-jua 4 2 la *.4 ja 

<Lw jit ^Uaijij (^jiifJt Jo^>«it ^ ^IjjJi oLj <i)j . <i)ijjJt s j^- l yjtajj 

CjUL^Ij t^jiJ JlJM Sjali ^ Jbjj UjT Sjj5iil ^ j5-S/l oLJ-l yL* J <J 

• L -‘ , l jt^lllj ^L^Jt 


AaJSc~1\ OUL23I - \ 

j^jlilL L f* x>m ^ o^i ^ ^ <1)15 ^LiJl ^JjL^j ^jh L« 

^u^Lxl Ju^JL j 1 jJl^ai^I jlaJ ?pLJI «^jl1i^ ^ jilt ^liaiil aj jl>-I ^jJI Jp>j11 

^LiJjVl ^Li <1)15 4 cloJiJ-l. j-sajJI ^ JU-1 L^5 j . Jlj ^IjjS/lj 

5JL>-j ^ j4* M (j & J .^LspSfl Jl oil jilt j cJl5j 4 oLil JbJL>wJ 

. (jj+5 i-ip La IJla j . <iJUS <l)UiSM ^ li jjU iijlll! ^LiJl 

^ 4 ^* < 3 Ul Lr 4 aJIXJI ii jJl c-»li ^Lill o^/T < 1)1 aii <JuJl »i> i->l *1 j JJij 

yJ <1)J it 4 Vl ^Sl jJl ^ C^-J ^J-Lilt SJLp-J OLj <-^l J . Lf A^A>- ^^JLp 

.^LpjS /1 oi (jjuco 'y l^Jp 1 ^L; ^1 ol jJci\ 

jUUlj ^iL^Sfl — t 

p—JaJI Ijla oMVl - 1 » jaaJI jlaj!) *oLJLi-l* aIo^I y y>\Z ^LpSlt cJl5 



20 lULu L« 4 Lw>J 12 ^JLaIj V jj^LJL ^t 4>..J cJl^ ^yJl (Juva.Hl IJLa 

. <sAA>fcdl oIpUJjVI ^LJ NJ <1)I^*^/Ij u^t f> I*a£*j . 


J^J J jJall ... juuJlj tollj 

oJbJLltJl LljjJl <y* j 4*£jL^S/U ^Li . 4-JL-JVI oIp j^>«il {ja JbJbJl 

^ « t J^yaj Ji A.l «» P 4 ^iavl ^ flL^ a iV U- jJ Jp 4 OjJl 

JpliS 5 jp aJLa I 4J Ji: yJl oVU-lj) HLij 20 {j* Jit Jl HLjJiil olpliJj'Jl 

. (fljili L ** ' 


jLvca j 4 (1)LJl!I ^jLjjaclj £ +.»*> (^JLlI (^j J-Jl ^-Lil! JJ #- ^>«JL)I I Jl£aj 

(l)jjcJai*uv Jb>-L« yd j-sAP ^y « jl>»-Jl <l)liT) £jUp! ^ l a *> <Jjlj 4 

a ^JaJ <jl£ jJ _ ^.Iflflll ^->dll <jljj^ <la-vl O ujS/I jLa* Jp J JLS’tlJb 

^y O-jU ^UaJ Jp Jj-A-i-l y^AJ 0l£ Jb>* Ju£ Jpj - y-*jJl £* ^ 

• (J j y »*^p HLb iijli ^yLJ ^ y>*i)l v^JLp! yv ajjIjJI oUUlI 01 SI 4 *1*. Jl 

ISj 4^jli-l Aj-^jVl • V A«A» ^y OljuHl AaIS^ O-ijj 

yd IJpj . apj-*^ ^y Sf-U^l jiS^/l |».>fcJl ^t) J^jaII - t j* jS»T 

^>0 OIjJlII u-j y^rj <S j-i Jp dbS <3 . . <3 • Jbj-L* yd JjJL . JusAill jl>-L. 

. ^LspI 4ajjI AiLmuA I* ^ yi> AJ yP yjJl* JuAflJJ . ®<l)bdJl <l)b^ ^OuumJ ojJS 

c5 j-JlI ciUSj . oLAiU L y^j H a JI 4 \ .lI j£j ^1 J>-L« ^1 ( j£3j 

LaJllP jLJllIj (3 i^-unJl - 1 AiLull ^jil y A^vLaJI (jLjjJl 4yl£- 0| ! ®l Lm* L 4 Jli (_£jJl 
l ^ »» m 27 oL-li-l Ut . JLvSfl £j-i L^j>-j 1 S ^>-S/l aJL> 0 jJxJ 

a .,<a7 ( yb clJLljJ 4 AjjI j ^jurfUi SJL >-j OLJJI 0J, • A.>«.j>fcva <L) j^j (m ^3 jLaII IJLa l.,..>> 

* ^j^LaILj L^JLp J-a>o ^y^l *^3X» ^jtii 

<— -> ijjljJl aiLJLI ut 4 7° 36' J jvJl _ c-»j J j^Hl * \ ijjljJl aiLmII ^jL.J 

A la .^lj . kl^Lu^LuiJ JiL>» ^JLP . 7° 42 ; ^ > ^5 ^maJ| — J^aJI m 

* t * * m 

Y*/ i j \ . byw .4 LpLojjI LfpjL jllp ^ ioLJL^I 

jliJjl Jp ^ ti^*l y J j-vJl - *->j J - tat 

c-^-u>- 4 ^UpI <ajjI Ju>- J^JL* S^jl^ oLJJl <u.t dJDJJ . 30° C-JjLaj 


r*v 




(Y _ V) fij JSLtJl 
. (J£Ul I l|- £JL* 


fij JSLiJl ^1) 6°*40' oLJti-l <k* Iji c~J> ISJ JuJUl oJub ^JLJj . JiVl Jp t^ll 
. (7° $ 36 # ^JLj ^ill) < u a . 5^ -1 4*.aJl ^jp LjjA> SJL>-Ij a>-j^ jIaJLw . ((Y - V) 

oMjJUiII ^jlp <jL>ob L^j jJL) j . h2 JJ hi ^ £lj jJl d 0t 

j]\ i-p j (iUSj ^>*l)l (j^-b* JjI l*-^) iJljjJl bljjJl p-j* ci^ 

4 iijJL^-l (3 j-laJJ LdJj 4 jLjlpVI (j yu UJL>-1 JLSJj . £_jLpS/I t j*-» 4-tab*^» 

4,Udt ^baJjl) ^yLdJ-l ^LaJjVlj i (j3-l old. la I Ujlo-I JCP AjuiSfl dl^l j..J»T) jL-^j^l 
^j>«l)l) 4(^->»lll ^baJjV 4~*ball 4.*.. dll ^Jp y^i (J jJ -W* jJl 

aJIjjJI -bjljJl £« cf JaiJl p->«lL) ^bijjVlj 4 L5 i-jii-l jUJLil filial ^ V 

®£jLpS/! J jJL>-* J 4oL~jbl ^jtuJi oJUk .(<1)1^11 jP c-^L-h>fc» ^<k-^u 

:JW1 

r*A 



gliijl 

^ali 

^ Ujl / UiU pill 
f * $* 0 * 

£n*lnAf 

AJ44N jLiil 

jjljill 

fO 

sA * 

gLpVl 

6 ° 05, 8 

3 ° 31,8 

2 ° 34 ' 

20 ' 

1 ° 39 ' 

2 ° 54 ' 

■ 

7 ° 49, 8 

3 ° 31,8 

4 ° 18 

15 ' 

1 ° 44,5 

4 ° 33 ' 

B 

9 ° 36, 7 

3 ° 31,8 

6 ° 04 , 9 ' 

12'6 

1 ° 37, 5 

6 ° 17, 5 


11 ° 15,8 

3 ° 31,8 

7°44 

11 ' 

1°30 

7 ° 55 

■ 

12 ° 46, 6 

3 ° 31,8 

9 ° 14, 8 

10,2 

1 ° 42,5 

9 ° 25 

B 

14 ° 30 

3 ° 31,8 

10 ° 58, 2 

9,3 

1 ° 42, 8 

11 ° 07,5 

6 

16 ° 13 

3 ° 31,8 

12 ° 41,2 

8,6 

1 ° 30,5 

12 ° 49, 8 

7 

17 ° 44 

3 ° 31,8 

14 ° 12, 2 

8,1 

1 ° 25,6 

14 ° 20,3 

8 

19 ° 10 

3 ° 31,8 

15 ° 38,2 

7,7 

1 ° 29,8 

15 ° 45,9 


20 ° 40 

3 ° 31,8 

17 ° 08, 2 

7,5 

1 ° 44,6 

17 ° 15, 7 


22 ° 25 

3 ° 31,8 

18 ° 53, 2 

7,1 

1 ° 22, 5 



23 ° 48 

3 6 31,8 

20 ° 16,2 

6,7 


20 ° 22, 8 

1 


(\ _ V) fij JjjO-l 

. oU-UJj! j!) ^ ^U^S/I 

jJr LjL>- y j bojjt ^U^jt l.:.4a>i :,.«.! jlSJ 

£. Lfiily JUup VP IJL«J ^JU! Ujll ^ <£*11 Uojjt ^1 SJLS'jil 

JUJLII *-.laflll pj>*J iJljjJl blj^Jl <JZi {j* j£ 5JbJ 4 >iJj Jjji-I IjL* OJ 

^ jj>-t ^ j_>*j Ot-sit-Jj t(jLLJl) j^lll _ 1 |»->ijJj v_JaJiJ! <UpL>» 

a \jJLs> -LJtsJl o- jjJ ! j i-JliJl a^jJlII <Jjl*^* <!)} . aJIjj <--*£ 3 

4pI>-jI cJjS/l JiSljJl . OjJL»uj-JI aUapI ^JJI ^jlaJI 1°36 / 

tjiSh (iy oLJti-l ^ olILII J1 £*Jb 3J t*>U jiSlI £jJ>j Jl 

^1 ( aJLSJj* ytll aJLa j Jljj . oL*m^I ^ I ^ 

.U jAa aJLa^I JjP JbjJ C OjjJL-1 a i>-jjil ^ j^rnllL 4+p\£A oL-Lill <j| 
















olplij j^I 61 . ( 0 L*-Sll (j^*! ^y <>■ Jl ii^H jl» L iw) 

yl J y < w .»« > - c JJL*llj J^JI ^LJ ^yujj cl ciUS j 4 cl l jjJ! cLjiaJl <1x^1 jj l^LJL 
cpliM oLJ j_iU UL*j ( j .*. aJI a- yj» ^y 4 (JIa .iJl JjS/l ^JLiVl ^y 4 Jl>-L* 
4oU-liUl j y JoIjiVl JjapJL 4-Jl£ +y*P ^y Jap- 61 - cyyJU 

.gLfcjVI cJ y cJUl JUUj 

^y c-> yJl ^j^Jj 4 JjJlA-l Ijjfc ^y £-jLpV1 (5jL-J fJl*j <_£ ^sAxil ^jLSJl tp-LL 

JJL>cil j <)Jj • ^ £-*UpS/I 4^ i4 I C « > uU |1 j <4 >J 1 ciUi 

l ^ 4»x O ^ 4 a^!j 4 lltft C»jlpLsj I p .«.t ^j/2A I ^Bi iPt >tfll ^ 

. 6y t^Jlcj ( y ^ i^ljjJl «JLa ^y <!l>oj L L,p < liiijl) 

fljj^ 1 - v 

j^il 43 jp jSj . SjJLiil oULit c^Lo- y olxtmi cJlS* ^yJl aJb>- ^Jl y ^1 jJl 
aJ^ ^ *y- ^.ki yk ^yyJU <_y y- Jp fljJD J^> 

oL-wa 'jj* <JL*J jy *y>- ^JsJ jjk L y>-t>Uia-^'yij . UJj ^jji a-ly>4 

. ® . . . VUjCLm-I ^l Up y CP jt cJ| ciLyKj Lu-^J dallapijl jt (w^ ^lijjl 

(J-Uill pj lij £yw* IJLaj) iy>l cL ^yUll ^IjJl 4 JA { yaj ^ 4 (J yll cjUpjj 

^y Jual»-> Jb^L« ^yl Lat $ dJUJJ LpIj <Jp 0l£ t5 ^ Jap- ®U£L 

Oj^i <1)1 4-Uj 4 <jjI j UJ Oul^ L-§^ ^UJI jl 41jj£ <jIJLj 

^y yJi ut (.5 j4^ ^*y~) . (L-pLj lipj 4 dii^l ^y ^*->«i!! 

4JLP ^ jj| <£*UL| ^IjJI* Jl jj-w V J 4iJx^jl4 S jJ oli olj L>-Ijj C..>llalj 

(3 J-AJ ^*1^-! ^IjJU 4ft.»sll \ oUa> [+j (^Uit 4 6ji^i JL>-U 

yju owa-; ciLiJ LJL*.^ L« lip j . ULo <p jJaiLl oLJlI jtJLLaj oli j-UJl j»l j UJ 

. Sjjill oULlI 

jP Ula I dllftja La Jji 4 <L^Li *JL ^- jfi *^ali-| ^IjJl* vdyu <1)1 JL>-1* ^1 jt 

JLlp 4 J Jbu ol ^jLaJI {Jpj ^ <j^Udl ^ya oLpU* aJLa ^y ^JLp 

4^5^11 Cp ^jJl ^yJl 4-oy dt (5y l-X^Aj 

^tjJl jl |tJUdl ^< 4 j^hAaJI ^1jJ| j ^JjjJaJl ^Ijjl Lsiuf Jba~La jl La^a M J 

. oljU c)ji »jJL^JI ^lj ^>»J1 &j£j L« XlP JjjUI 

jJUbU Ui j ijAtu *j>y& jjlp oljLJl «JL(J jl^U ^jl 

.0 Ui/ JiVl y* i,U-l 





f Olplijjl Ol j-Jw ij** cjl jjJl Auji J ^ jj ^wlafla J Jb»-li y\ Jaj ji 
J a^- I JLaj 4 ^^LaJl Ju^> Jl ^k^ljj ^Laj J Jil y* <yJl) ^L*U il a jl*j 

^Jaiil 1 1a J -l^-La y\ J JL . (IJJaJl J 4-SJa Jp Jj-*aA-l y> j*t U li>j tJlj^Jl 
i y) i) JL* Jl ^L«jUk y* V . . . aJLJL Jjifl ^JU) SjJOll oUll ul laliwj* L* 

US' J C JJ I JI i-jJdl UU~>- US' (^jJlil jyr J SlUi 1°50' JI 2°35' 

. (ii jJl JUj^oJl) Sj^ JI {Jjjy y Ul : r «. -> - 

t y l ^ » « < jl. «« ^ j f li . a^Lpl ajj^All oljUAl yj 0 jy*S oU^U^-l JL>- J 

^ jLj 4 ^ 5 Ij^mJI JLa^uJ) 4 4 Ifl* «Ll 4 jbLj| 4 Jl ^ « * Jl ^L ^Jl l.^y« L — 4 cJU^^xit 

jJULj <L>-^ll LfJ^U- .,^7 ajl*JI aJL J<* S yi iJUU j->- j-* ^-JJI a jU . 

tfiSf UjJl <Lj jJ-l U* Jl 4jlJb \ $ n» 3^ 4yp| jJl «w*SI Jl L*t . 4flla:l,l 

. Jbu Uj 4jLlP ^.«^T L*JLP lj jjdJl 4— 4 4 jLj4>- 

ejLjjo j^jJI ya <jJJ Jl J-j y* 5 jjUll ol jLJlI *Jm ^1 j jJjJj 

20 illl* <1)JLP JI JL# j-soJl Aluca 4 La 2 > ya ! all** U *>U# Jp-L* y*l J JL . ^Lill 

. 4 J U . 0 Jl ^L Jl c-olSj L*U> ^j-JiUl jlS* 131 UL>-1 ciUS Jil J 4 L*l j 

J^UojVl <kiJ <^3 j^aII Jai-I a jjjJah\j y & ^ oliLJll <1)1 <jw L» lJUj 

Jj 4 4 JL JaJl oljUll Jp dll jJ * t) Jl 4 lflfl « l jaaJI Jai-lj 

J J Jull jJ-l ^Jl 4Pj— Jl |tjl I jU-S/l l Jl*j J L! ^J15j dJJi j| 

. a jwaiJl ol jLAl 

4j5j Jx> 4 AjJjM j A^JJI j (a>- jja j) AjJjJLlI 1 d>^Jl olt JapJl djJb^J 

v i^V vj^s US' ^^jsii jj>) s^jai 4 ^>uijl uuli ouuii ^ 4 ^ a ^-uu 

4 4ljL aJL^P p-Ju ( J 4jjU-I JL>>U ^yl AaI . (<J* jaJI jUpVI (jyo JUlj 

AI^ jUr Jl J^ 4 LaJLw.ll c-^UjjI J J^J . A*JjjJl 4j|jb J Al— 

*?J JJL ^LLjVl Jfcj ^1 aViJt ^ T5i4^JLS 

^1 Jl <1) J' jUlP-l ^j-4 JJUL N I JL> C |^J J 4 Ay CUi Jlj 4jUll ( yj Ai^Ull (1)[ 

• oiXap t Jp L^JUu l < »w> (jjLm4 4 I ^sljkl ^ JJl 

(1)[ \ allwja La ^Lli 4 ^Wjs^Nl Jl AyM*llL 4 *^l Jl AyspLjl 4^UtJU jJL>- JLoi ^ jjl Lai 
Ay-jJL ^L,pl AajjS / jU jLp yJl) ^JaaJI p->«Jl ajji ot I JL>- (1) J*j*i dJLLJl f’Ulp 
dJJJU .(^0*0 AJLmJ A>«y>fcsP UJJI aJUj) A>-jjJl 6/7 j ol>ji 6 (^jLj (ajUJl Jl 
Jajo La UiJkj . ^1 Jl jJJ J^Laj A^jjJlj 4 A>-jjJl 5/7 j aJL>-lj i>-ji cSjUu 

. aJlAP 12,82 ^jUj Jb-I Jl ^IJJ aJ i JLa 4aJ 


r\\ 



yW* Oi" ,>*■ ^ 4*^ <j*rl i/M ^'~J* ^ **/!! 

. Jl>-lj jIjCuj 

^L^Jl oli Sjl>- jJi ^ jj-A* jJ*j 4 J jJz> ^ ^L*I 1 ; jl>«J Uut Lla 
Oi j-*J yJi <5-j <y j « H dDS ^y L«.».U jJLj ^ IjLa ^*^3 . 

. Jbyj«lJ! ^ <**» oLlawit ila^-^4 ( Jp laii ^UlpMt 

! <^LJl oU^I <. Jl j^Jl Jo>“ J! i-^JL t*JL* ^^»>- iiu<al> oli yll c-JtSJ 

(j; y*-S/l L*l 4 oL^>- ^11 ^».m.) cJlS’ (oVjl>-T i— Jl jl>-I j y>- t y) *>L4 JiS/l oli yJl 

C-»li jJaJl yp <a^S JL1P <Jp Jbf-Li jjl La ji’S JUJ j . oliU-^Ji (/ w cJl£» 

A^J.11 y-P JLLP (_$!) j j-^Jl J-- jt l--> jjJl ^ A-^»j-aJI oIaL^MI oli Ajj^JI 

djL^>* jJl cjIjjJLaj i aLjc* l* Jlioi (oLaL^VI j4a J SjJLaII oL~JJ 1^:>w.^) J j^JLil 
LaJL>-j cjIpIaJjVU t oliltf^ll (Jl 4. .w.llj t»l 4 JLs^ jJl c-44-^J ISI 4 -s^L>*j 4 Ju^il 

iJl jjJl <JjljJl JL*0J (_£jJL>- jkJLP 4->l£ ^j-A b IJLaj . J-sOiS/l J^A 

. v— > jjJl jl (J jJtJl ols^'Vl i^3j>m^j L*JiP 

jJl yj jl 4*o^Slll*j *oUl^>JVl*) 4-jTbil U*t jSjLJ 

^y io yr jil JaiJlj Jl jjJl Jo^- (j+j oULJlI Jlc yJ! (LjjjI y LfJLp cJ jL*ill 

. jjJl jt (j ^jJl ali^l 

y 5 jZ*-a LaUjl>-j yJl SjJLdll oliLAl aU^t ^jl ^Jl oli yll JjJb>- y JLaJ 

: ^ ^Ij ^>-Lt ^yl olijy 



J Ujl^l i^ill 
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(T - V) pSj J>bU 
.(fijjSfb oii^i 

. ijjlaJl £jt JL* tSjj d)ji JjJbU I J> <l)t £j jIj L£ 

. a-SI^aM 4 e-J jjJl jl (3 j*£Jl oUSli oli jZU oIIuJlI adjJbJil <U-JaJl> L>-Uj L*t yS> 

(1)! M JllJLj 4^ Cj UJj-a ajJU ^jjj <1)1 M llil a^p! Iblj «XiJ 
<^LLli£ oil jJUlI Ajljjj LJIp jJ*j . <L>j£ jjJaJ A* fl. -S' Jp ^ 

4 AiJt>Jl ^JM jljdl f\jj] ajmJI qJ* ^ ij* j* Jij . l^, : , >* . /» ^ja jl jj^ 5 jL>*Jl 

4-j-jjJ L» ^lijSlI aJL aj . (ju^JU ij * jJt Jl J * jL>»*j a— atA«l «j11; L$-j L«^ 

. ojl>«Jl JJj ^jA A* Jl t ijSljJI Jp J jij L* <*— — >- .v*.i.*J Ljil ^ 

j (J^ l*ldl 4 JjS/l ajujVI <l)li^-S/l» A-pU-l ^lijS/l Jj <l)tfj 

d)li>-S/l> <*& liM p^JaJl <1)1 JjjJLl Iju i jA . c^JLI ^IjjI AJLjJa LtJL^sikMjtj 4 a**jjJl> 

a jL>i_) ^L5 jL JjJLjM iJua plijt OjLjLa • CJ \jaJ» JjVl L5 Jk JjSfl AjljjS/I 

£>LmJI ^*JjJl 4 A>« i^a ll ^j-P ^-si>ljJl L*JLwj j ^ iaT 4<JjUL*jjjif 

ij^-L-jJI JJU- Jp ^-sa) d)t j^u Mj . (aJj (£ jJ! ^>JJ UJ ^1 M ^ j4^lj) 
A J~>- Ljit ^<) ^LJLJI ^ J^il A J^>> <1)1 J^Jj J> 4#’L)a>-Sfl Ajjb ^S\ Jj iJ jy*~A 

Jp dJUS j 4 a aJLmII aJLfc ( j^« ajl^jt |1 (^ j^-Sll Ajj^-Jl JjL-1! ^ <«, 2. JL»- 

Jl^>-J 4 aJLmJlI aJL* jli ^LjJJ A jib Ajl ^4 ^Jl 

. L^U <« j~* jll <l)li>-S/ 1 Ojj~~j 

iall>l - Y 

^i; ^ Joj! >i f ij^i jl, ji oUls' ^ Mj oit >^li ytj ^ 

(1)15 j . (L^sAlaj ijt j JLi ^JIxj j-Jl 1 j^ij 4 LfJL^L O-pU ^ JL5j 4 ^ J ^:.)l I Jbt 

d)jij JaJl jji-l ^1 JL>wLm«I 4 ^ \ 0 • • AJL— » Jl^->- 4 ^JLl-^Jl la > >JlI d) Ajl >*,.+ ll 

rsr 






oLJ-rJ Jpj istijZ* i}* <1)j..u^j IjJlS' J-» t £ LjVl f IJL^I 

.i^ULl Jl AiUVL 

£+/> ja Aj*L£ J j a. ... JL aJLSli AjI 4^a*-jSfl (J^ i «1 *j1j->*-L) <3 V Jl5 J 

tloi-l ^ j£\ Jp-1 ^-Jl oliLAl ^Li ^y AjlSiji ^jXJlI UasLl oS/ tiJLtej . AiuLJl 

. <u£LaJl iLpjbD Uij <>■«>■ .^>7 Jl«j jll jjJlSj 4jt^Jjl 

5jl>tJl <L)l^ A*>-^ll oLaJLcJl ^iLaJ {£ Jbf-la ^1 olL jJdL^ jX-JtJ 

^.L «7 jl^L. olU j-L^) Ajj^-Jl oULII ^y^j . dJJS ly. ja jl>«iw 

L«jl>cl^I liU . ^LpS/L a^ULI Lilian olpliJj*>U aaiIjII (LajI AwajS/l oliUi! 
Jl>«j 4<Jj\l (JljjJl JeL>- (Jl 4 « ~jJL AiajjiM ^J-P Al£tS/l £-*^>1 ja >)b oliL^il aJLa 

d^LfcL^^fl (^jI^aAJ I jlu 4 «!LaX« o ^pLL tJUkj) 4 *L>-LmJ| (3 '^-LJl ^-4 LLm*>- Lut jj 

^ jilllll a > UL^l Jl>«J LaJ*j 4 (L-L-a j-1 oLL^Ja^Jll oJLft Ojl jJl 

- V) J5w]| <Jp iiajjilj . -5 4loca Afllalt J>^-sP Lilli 

jJl £• ^ j^ilj Jbrl* ^1 oUJj^ S^>*Iil ^*>-1 Ji fh~*j a* jliw J aJLJI (V 

. < j^>- {ja jl>-L* ^1 aL*j l> IJLaj 4 ^ah'.A J5\JL> oliLAl {£j $ ll JLU 

LtJiip ^jlnil ^y u^jlsAii! £* 4 J**p J^aP <jL>-SM ij?J 

J 4 -^' (>“ C>^d (1 • cr^ oL^jdj 

^ ^y *-! jjj cyL^p ^ cy jiJL aJL-p^j o; L 3H p->*iU j! 

. LjLa^j 

JJ {j* aJ vJU>15 (jtLdl 4 <iajji-\ 4 yJl oLL->- ^y .Ua^Sn j^ioj 

(J* y+* Ja>- ^ (jj- 4-J) Ul JLa\ 4 VjI 4 jtbil ftjjfc ^ . 4^» ^Jl 

. t. r ..i jlxj jjp l>tj>-i 4 U. w~> (oULJlI Jl a jLil Oj^) yult y» 

4 JxA5 * < ^i»LL!!l L^JL>-t j-^Jaj . ^JL^Jmi ^P 4jl*wa-»^j JLA5 jAJLS'Sa tjj^>- L*1 

• J^-ta JL3 j 

a Ijja3 jmmJ yJl ► L5 Js»LiJU . o^m>L<* AA. L t >Xaj ^ 4 ,» A ^ 1 **» 3 l ^y 1 »Lj 

(La Sonde) Ju S^jJL ^ a^ JL>- 4 ^ JJl jil ^ t3 jLiJl j . L»U aLL^I 

t*5b A># J -^ jA lS 4 * (JL Lai . uy^^l (aJLj <1)1^1 1 Jb>-La alkpl (_^JJl jil yziJ 

. IjU- cy Jp 

j'^L— jj-J JaiLl JU^i 4 Aj>-jJL> 4 Lsdjl Sy>-yA ^jJ> j.^J<Jlj 

Jj-Aj La^ 4 Jll^Jl (3 J JLilJl ^Lj jJ c^» jjJl ( j^ 9 aJL <1)V clJLli j . jLj^J j 

. JL>>La 


r^£ 


















iSjy {y l ji^ *yrj ^ 

— J « <»J U-J J j->- jJl Jp I Jbl J ji- ^1 <*S >\ jJtJl <_^SI jll jS/ 6 j--w-j4j 4 jl j^L«Al 

Lfj <OnP j-*-i tiJa^jiM Jp tJjJaJl ^ i>-ljMl JL$JLJ Ml . fij-^Ml f-LpjJl* 

? j w ^Jj JJMJ L— j it>jJ-l ol J p c Liyl (3 IJ jjJ US' (I jl) <jj jj± 

^ cJlS ^aUII ja«j ^>L-)fl <JLi <jUS^ ^ jl>-U ^j| ^k->«_v? jlSj 
^ Si jl jJl iLj^i-l j-s^Lp o*~p o-1> IaJUipI ^1 oIaL^MI ^ jJL>oi! jl . 6 j^ap 

ois ji i_jjuj ^ji ^ sju*ji ^uM i ji v-jJl Mi) yui 4^JI 

.(iUoMl J II *<>LiJI 

oik >^II ^Si; *lk^Sl A-^Jtu oJl5 J»sl >1 o 1 a at IJ&* j 

I jJlS c-j ^*JI O^il jAJM jl j-U^j « j>«.Jl c** J*Sl jiM oJLjJ J-*a)I ^1jl>loMI Lb-Ji 
SjU*j Jajl l^^^j JaSl ^skl oJu cJ jaJ . oJLA SjUsJl Ja3l ^>* <J jl 

^-p jJl Jp 4 l^JLpk ol jIpMI • ^lk-— * ^lil l^-4-^j JLaa . Ja3l j>- M 

jLmOI (5 Jill ^»</LaJ| cli )i AjUwJl cj J<,fl > 0« ^ lAi^J^J (J^ ciiJi^ • Lf-^P 

M Jb c LfJ (j jJjj>0 IjjIS jkbil Uuji J Sjj-iP ^ { Ja*> jlS' 4 Aj^*jMI kjl^kl 

. UJ Slibill jlJUJI Jp Jaii iUipMl ^4 

oV^i _ r 

(s^>l «l^i ol j»ulj) *L *» jJl — 1 

y* (compas) jl^Jl> SU-JlI c aJUp jJl OjJUjo^j d«jJbkl j.^w.11 SjU»Jl Jl j U 
IjLaj |*-a $yrj J Llp dUij . <u^L«f^Ul S^^SlI uJU- Jl (.^AjJ&j J^«Jja)I Sjl>*Jl Jui 
^ j-f-^il iJlf j 4^lS Oijj jJj . flU^Ml JuJL^- £jl ^ill 4 JU-UJI oljLi^l 

. Ja^u ^dl ^xoMl j>*Jl Sjl>o jp <4^15' JUp JbrU ^1 jji 

Ju>-I M <1)1 £4 C J */3 * ll cULJi ^ Ij-Sj^a plpj SJaJLi-Jl S j-*Ml i JP- J j-j-Ia-I 

. (*AA>Jl® U^ajl tills' (^*i]l) jl^i-l I JLA Jil c^S'jJl y 

: eloMl JLp jllku JLa 

. j4 Ml jsrfttJl ^ i j? ^1 a *£*+-** Ol>ol J-J ( \ ) 

ililJb ^JLO«h4 4 j Jp SJaSj ^4 jl^-l IJL^J <Ul>- $y?y <jl U^^> (T) 

4 SjJLjJI oJl^J U-j 4 <a£lj ( j^ailjJl a JU . 4 ji^- 1 ( j^ailjJ ^ (SJL>-j L^l£Jj) S jAl Jp 
O Jd^r^ jl S^MI ^SUj v-4jS . Ifbi Si^>- ^Op ^bjJl S Jh Jii ^jp 


r^n 



cii •jL^j, ^ v- j LSj ? J ^ c^i / ^1 4 *lpjJl <•— A la ., a\ t)l 

JljJLaj ^ a jj^fl a-Jo* <L)f ^ jJ <l)j^ |»4^ jl>*Jl <!)} kJ^^S* O^ JUP a-Ipj 

c-d j>C3 LaJllP jl *£> j ~+ J ALjL-JI JjLaJJ LaJLP A ijJ^AJ 4^>- ^1) A i^jlll ^jP ^ljL> LgJhl^l 

• Lffcl^l jjajj 

^Jp (Jjj <JL*-£Jti . aI^I OmJu (Jp i ijtf* t ^jj-Loj < j^« (JIaaImuI JpL«*jj 

* ^Jj a*mmJL ^*jlmJ( aL^-I Jb j>i>j ^ <y»iij U I«Xaj c ^0 ^11 ^mmJI aI^^H 


^Ju s*jl& c *Ip j J^-b j (J p 4 jJL*L>- <Ja-^l jj c An~J a jA Sj^rj Ll ^ ji blj 
: <£JbJl u^Jx^Jl #JLU ^jl^I ^ jlfJLl J>s ^ Lj£^ ?a^J! aI*£1 Jp JV jt^Vl 




Ls, jl**U ^jLLl a. Ip ^1 0 ^ (I) 
b^j . L ^5'L*i1 aI^VL L^-jJU j iiuLJl Jp 
^jjJl jUJLil Jj>«j 4-g->- J-* AlyL-Jl OJl£ 
A^jJJ 4 ((tfc - V) j*ij JiwJl jiaJl) 
4 JUJLJI otj JJ (Jp JL*-£JI 

* U^>o if>- J>a A (1) J 


<L-^-jJL_A a J-S ta (1) J_5 Lj (l-j) 

<L)f tSjjVl (J-j (j^ ijLi^-SfL 

aJL>-1 jJI OIisjU ^LjJI s j5bj a j^^/1 

(_^jJl ia-LpjJI (Jp j_>-j_Jj .(^^->“Vi Jl 

SJL>-lj *La*>Lp tljjJL* jj-Slj N jl 

(Jp jl) iiuL-Jl L*jlLa (Jp <JVjlJLI Quits' 

O^bJl aJLa JiLL. ( JL>- JJ j . (t<dl]| 

^ * 

^ Jja otjjLj & Ij jJI a y'li 4 Lj ^aj 

. V) fjj J^JI >JI) S^L-JI l+srj 

.((v* 


(^ (c-j) iJLi-l jl 

l^L AioLwJl < 3 ^ ^X» A 4.1 a » II 4^>-Ul 

4 jjjju 2 i V 4 . .H 4 ^jjAuj (^ 5 b ^$... 1 . 1 4 ^L«I 

Jl (I) iJU-l J Jk^c u Lju, C4--UI .1^1 


r\v 


( v t _ V) fij JSLSJI 



1JLA aJ y JJl5j Ur ca^uLmJ) olil ^a j-Jcll « jjMI ytj £-pj a-JI y 

,>Mi 

y jliA>LJI jlilUU oJbf- j . (1) ilUJL! ajUl* aj^L-JI <3^ j 

y ~ jt Oji { j& j *a \ .1 I ^Ijl^wLukI c <JIj-mJI I JLa yp UL£| 4 t->l jJL-i j—uij jlS ? j«p * 11 dJl)S 

(jLf^JJ ^jUM Ap^JI ^t) aJLUI :d^l oLJiOLJ 
* ( C L ^ j * c£^) • jSIjJI j 

ya*j ^ oUS* la. a*.. 1 1 <jUcJ»j <l)t ttLi V . aJLp jJI a* L p[ aJI ~-4 ^y-J I yi-lj 
. «|JLiJl j-Ulj JaiJl t-> jJ> t . . . * : ^1* <_£ jUj£j cil J J-"* ^ mIIp 4 

ejU^ v— w<Il« <J1j ^Uko yjf Jjjrf illlA Jj* ,j£l j 

UUh j^JCJ . AjlA- 1 ^Jp SV ji-llj JbJLLl j-uIj y* ^ytly ftyV I flLd! til y«J 1 U#1 
^ . uj . la* . wl l Jii -1 JjP ^jllll) *^M-Jaliii jjJL^-U cJLiuj . AJyLJl aU^I jJC ^ til yu^l 

aU£N Jj.1531 t >JU Jp Jj^JU tilyUVl li* Jl (<JlJ\ oUtL JaJ >1 ^ y ^ 1 

AloL-Jl 0 1^1 yJULj JLLP y Jj yJl frUai-S/1 y* ^ yllj JL>-U yl jJLp- JUlIj 
Ll>mj lii£J j . * j&> ft-Uoi-Sll ftijfc (j^Jl * • * . jLli! £• (JL— JVI) ik^ly 

a* 1 y Jbu 4 y*J j . Lay liJy y ft jjNl til j>* jV ^-pl j tijyo (_£jJL>- 

<Jp y£> aJLU jjP a yUa } j>“j (JJ O^** ^uJaX* 

L. SUU S^)fl y* ^yll ^ JjSfl £kal! ^ Jbft-L. ^1 ^JL>^e aU£l 

ul . fty^U (^jl^-1 ^Ip^ll ^L-i t^..; jt . • • «j ila jJLiu» jJLJl <1)1 ! aLjc* 

^y \£j£ j (^*- 4 ) (£j£" <y i£j£ ^ (d)U^Jl) c-m— ; Jj-Hy tjUJl al l 
j_A Ji yJl) # . . , (_^JL5 y 4 jj \jJia jt 4 jL>- jl Ali jjv aJJ y a j-*P 

. ( yw^S/l <yjJl 

^|p ^>L ^Jl ol jj U y ft| <J JJ JLi ! aljLic* L* (JjjSj SI 4 Up yP yi Lai 

. (j^yJl JU-iJl - Jl^-lJl ^Jp 

^ yj 4 i5j jjS JU-j lj« ^ 4 /ai 4 5jy*j oli jJa i j>-j y (i-iaxlj 4 ^S1 jJl y 4 LjI 

JUjJI alyl Jp Jjb- M iy>l Jti; ISUi . (JLidl y tb>- 1 S 1 VI) U JLI 

? yajJl dUS y i^-pLpIa-Nl y dllS ^ki Jjkj ?^ywaJl 

oLdiL-l _ 

(j ll x A 4 t»iiy Jl As^j ^|p ^u4p ^^«*^UmJ( Jyll (JjVl 4, J >p*Jl 4 O la JLaJ 


r\A 



. Jl >JI al£l j jftl J1 >JI ala&l ^ Ull i jl^ll ^-Li - 

_| Aj*-jJLa (oLJL>* aJLp jl) Aj3j^P 4«il> Jp O Vp _ 

> JiS/ 1 J&>- ^ JjL^S/I L$3 JjUali vl*^>o 

^iJl JLiL*j ^lll i— A 3 ^*4 Jp ^Uail ^*P ►(j£_^LaJ 1 L*ap 1 JUl 

. JL>-lj jl t|%->wJl J-Pj jiS/l Jp oJL>-lj (jyo .,<a Z U Ijoti^l 

oUJl ^jlajj cJls^IjiII ai^LmJI cjLj ^jlaj aJLLkiLI oLj * *a 11 a-u^L *j -£ JLii 
(Ja jJa>- jl laA>) tjlJUbl ^p ^ *j 1 l . » ^ • ^^LaJI aJ"L dl ««« ^»lll JLJ 

oL*La)I Joai aJj ^ i^JVl oL*LaJI jl jUai>-L J _frii . LL^-1 a>w>Ij ^p 

<>*-*>* +A ll ^.. A ll Jp Jj-^vi-l J ^ V (a ^fi A^xJLJl L ^> m J 4 i1j L . J L. 4 -I L«1 . AjLJJLII 

. oL-LaJI AJ3 ^JLp ^ 4_aaa£ ^ a)VI jjJU Sjlp b[ . oIpIajj!^] 

A>-jJL)I <jw jl c Lj Jl) <bj>-_jll { j0 j * aJl Jp blil*a»l c ^Jdl ULa JLmj ^kuJ Jjb 
JL>-La ^ji jj-^j ^ (<— •'y sj^'yi ju^cl^i jLijjV . .^ji 

• ' * t * * t 

^1>J (Cm> ( C*m^I _jl jl 4 pLli-l Aal^) J </lflj) ? 

j I.JLLP UIp OJtf 3 >1L iUSJl J . jiSfl J La ^ J-pUll ^LfcjVl 

. (lSJL>“lj A-JLp- I AjjL~JU ^ aJLp oIpIaJj! 

y+fikZ . Jl JJL^" J-Jp J.A^-1 ^JLS' JJ LLO>Xj (jJj-s^L«il ^I^JmJ) #■! _jl C-A j L | A J Jl 

. oL-UM JU*i~-L <upLL| 

^LaI (AjXjj 1 ^ jjP AjjP vl**Vl jp (BarTOS) 

jl Jb-j I JL> J-aJ <j1 ^1 4 a j-^l jk>-S/l JJ L>- JjL)S (J^ . jj-m-a-JLJI ^LajjI 

JSCii (Celebi) ^ JLi) ?oL-lil VI f ^ Ail JJUL villi Jbu 

(c5 JLp-La oLUj^a jAA. J ^ J-* (^JDl) k J^l l calls’ ^ JjLf 

(Hammer- JLl-^pjjj ^La »^LlSDI ULa f-*ry ajl— <S jzi\ oJUL c-jj^II 

eiL^tj .(Princep) JlJ j- 4 L*jJL5jVl Jl jJ Lfi^j 4 LJliSfl Jl Purgstall) 

olj-jjT J, ,/a a: IL ^ j-pj . ^LUI oVT jJ L>- j-J- ajl^* jJ Jl j^>-Vl IJla 

. ^ j^ll ll Lw . ^ «w*JL>* ^jA a-^LL| oL»jJIi)I 

...» ! Vjli jCJLAll) ^Ijdl ^|jL>JJ>Vl ( jP 1 ^P“VI jJA 4 ^ J^ll |JKj JLaJj 

£liJ jl 6 jJ-S" ^ e.A.1. : . ^ V (^ j^b Jp oLa^Jb jL^>- a-L^I^j ^l) ajJL-I 

(jiJi J-^ jJl j-a c5 j) 1 . . . (oL-iitl Lk-^l ^1) jlJI ^LJ jiDl 

o^j>-l * j>-j Jl A«»i> ^LdU A^l * (*4l ^LJL>-» {ja VjU *oLk>-» -uis* ^ 

aJ^_aj Lej , ^jcs ^" jA Jo^ jlSCJLJ ^a*a^>I j^aJI JaiLt C-iV jJa^SfL 4 1 

. J^li ^l a. l l ^4 ( _ frAi j v AmmjL)I ^J p L 5* ojjhj! oL-LaJI 4 ^ j^il 



J Jy J1 jJI LJLS» : StelS .kj*> aJ jl^r <y* dUS Jju ^ j^il 

. i^Lill J ((jyJi y aJojM l-> y ^UJI ^ (^JUl JajJ-1 

L)L> JLaJj ^UjJUL* <1)1 t y alLU j <1)1 jJjJI u^ji <^1 (l^^i •*— 1 

• (S J*> jl JU*- U>«^ JajU J^SA» 5 jj ^ fj\ J ^yP jll li* J y iSjJ*- 

4^1 4 olJLi-1 J y- fj ^il y J -1>-U ^1 y LJU U JU- JS <Jp d)Vl ^ 

jJU» US' _ SJLp- jJl ji S| - U^ j^aP ^ UIJL>w>»l ^lSS/l cJlS' ^yJl Uuitt aJla J y 

:?JUJL>«i)l <>j Jp Vii ISUi 4 aUjiJI aJla j^p ^LL5 15jl^ JLo) . U 

oiu jlil £^jSMj C AJ Uy <1) j£s <jl jLS3| £jS/l O Ulj M oL-Lj ]o y . . . * O) 
tl^SUJl JL>*S JxJ>- lLJUJlS” *ll!j 4 JaJ»- UJLilj (Oj£>i <1)1 j) 4 Aj^Ip (<l)jSi <1)1) 

. * . . , (oiiL^) (1) <1)1 jUwlII oUl^-l jJij . ^jUL (_^JDl di^j 

aUL- 15 <l)li>*t oumi dJL cp^ c£*^ <1^ ^ULl • • • * (Y) 

U iijb Lf- jl«j ^UaJI ol jLSCJl oUJLjM o 4 UjJlJIj (t)U-JL l l 4 -^>j) 

Aj^Ip oUa^jllI ^jS/lj 4 0«la*^nl U i)jb If- oL-yi jLUaH ^jSlIj 4 C.*laT.*l 

t. . . jiSn jpt ciuscij j»Sii jii ^ljv cUDSj iy\si\ 
. *« j*u j s J^-S v oUiii-i j.)i«t4 <i)is u ^Liii ... * (v) 



(A _ V) jjj J£JI 

lLjUL ^-1 olp ^ c Jj«j— ' U 4 aSIi! < 1)1 I 

jjaj a^ujUjl* a>- jJ ap y^r ^ (1) <kl*y*j 4 ^U?t UjJ jIjUUj l^pjp o^bl ji« 
ajlf) ^yLjii-1 Lmj jl!l Uil ^-i) Jbll ^Jp (o - V) pji J J^-iJl y £ jJ US’ 

f Y • 



{ja VjLj c a^Uj AjLx Ip <L)IjJL ^USlI JaJap*J <jl {j* . (olp-jUl 

A } 9 ? I Jl Jl ««». 4 . t j ^ ■ » ) jl ^ a 2 1 • 4< 4 1 *— l l lZJ L^ jJllJl 

. oLxLdit S*l j5 ^LpVi 





<n ^ V) pij J£jJI 


<jbOI J-pi* 


c) jSi o! jjuSm (j-* <ji^ • jL^A-i J*-*’ U-^ (^ - v) pi j jCsJi ^ 

js 4 ^ lj! xyt ji ij>yju> ij^s i> jsCjls ^ i^Jl ol> ^Ul 

jtj 4 JLpI jjl c j\P ^ Aj5 j-4 ^ jj\* ^AAA Jp 3jP - yA j £^Upt A_*_jjSl jL^4 I 4 JL 4 p-~j 

ob.JL.sM) gd' j (a la «x jjdl oLJLiM) he j (a j ^ ^ H obJLiM) ab' jlJjS /1 . 1 ... >*J 

. llA ^JL>cJL^mj Vj 4 e-*V jja^S/l <LjujJ| ^3 ^JL>*JLkMja <w~j jJl Ulfc j . (0 

aJLII ^laT.^> I JL^Jfc j . ^ jJjJl LJ j]a ^ ciJL^ C oJt£ A-J^- JS^ tl)l y* 4—m-mJI j 

yLP ^vij v^J ^ oL^JLJl 4 ^ :Jj U5 l+U <~r\y)\ 


yS* J j-ij ^1 j (jyJl aJLA la *11 'jAji jJl ob aod' j aocj aob r LljjJl) 4 Lw? 1 
j-iJl jlJI jj 4 00 C JSLJLj bjJUf £|jJU! i)\£ IS J 4 ^>Lsp! aj^j! jl jULa^ ^ -?* • « 
JiwJl Jp 4_«_}jS/l £jUpSfl *illJL) . <oiSUl a j$ y ^yb 4 bed 

LjLyMt^l 4 aj1j 4 Ail a A C LiJ^l bl aI^I^ aJLII jl bj jflJS . Auxb 

. -j -la J^JLj bjJUf ^IjJJt LxJUlp iILISj 4(^LMal a*jL«JL) aJljI^II) a L ■»« jjdl 


Lx! . jibU jl j-« (j^ia>- A-jLJ j ^u! AjxjjS/ (jCjjL-u# Jp jjJj 


j^jJl AjS^ j-x ^xjill ^Ja4> (i*jjS!l ^UpS/I ob (^1) a ^J waJl oL-li-l Axulj 


lLUJl) . d' A la ll ^j^Jl ( j M utj Aj^J^jl oL-iji-1 AjxjIj ^Ja a7 L«JmU 4 b' -lLaJI ^3 


rY^ 



AkiJl ^ aJLJI A-JLi -1 jj b' ikiJ! ^ JjS/l aJL>«.U (j jLJt ci jJaJl ^ j L ^ui» 

• a (Jl e o* J & dl f {/* ^ £} >ill ^ ^ 


J>Vl 0 ^ 1 - i 

( j^LAJ ol**liLl jjp ^ j>-! oVt JJ LLiJj^a jLJtt cjt^S" a^Lpf LjIj JLoJ 

. ^ >j>mJl oIpUjjI 


<ja aJT jj$b JLS'b Juti . AJLii-l £4 La If ^^jLjCj V JaJ>- CjIS aJT 3 j>- J { jj»\ JA I jj 
^Laj jVl AjjIj JJ* ^; laJij 4 ^ \ 0 £ * AL* Jl j>- * JL* 5 ^ £jj 

.^UjVl ^U) JULj 


^jjp I JL >1 lj s>c± ^1 (£ j^llj *L>-La <L)t \ ^V \ Aiwx Jl* (Tibbets) Jill 

^ Su*i~* 01 * Ail (J jJIalju uii^Ul <y Of £• t « JUS* Jl <>p jt « J*S» - 1 ! 

C->LJLS ^IJLLjL^I JJ JL>-Lo ^1 Jjwa ( jjt sly U iLfi-LP^I lJUh ^jA JuJ_j Ufj . Lo* 

Jj^ ^U* jl>-L« Jjjij . Jp^ipbL) IjJLa* J^JL U IJUj 4 ®<j^U-^JI* Jl* ai )1 
^a Vt JjL^jJI IJla jj t (Les Laquedives) (Jli £j*) oVLJl jjL^ 

JL>-La <*> (Jji . (J j-voaIL (jJLniJ oijj cm . « j cilJSj . Lfip IjLju t alJI olijt jaju 
pJlP SJ 4 (a>*LL| JLp) ^Ia-JIi Ai^l Jj Jo*£ JUjJl la 2 ll ^>bJl ^jJu V \ all*-* L« 

. oL^US aj^j jIjlaaj (t^jjJLl j>«j I jJS) ^LoV! 

. AjjJcJtJl AjU je ^jA Lb! Jb^La <jjl \^A<X>C^n\ JLflij 4 <Jxa \. P O^aS' AaIS’ <l)j 

t AAjjlait dJ^* O^lp ||Jj N 4 ji Aj ^3 4 aa) J^P jmaJI 

Jl 5 ^aJl SjU*Jl d)t JLS't JOj 4 AJ. C 1 1 jJa-^Sll* Lat 

#u-»^y jJa^Sfl a L^ l jj ( j-** 3 * jl ^- j ^LaJjI JJ SjLiJ viiJS z jk->-j . ojJLajcljI 

4 Cjl>*jJiJL oLj|Jb-l JJ Jl^La ^i jLit JLaI . CjL^jJLII £jA ^JLaI AjjLm^ A^Jj 

aJo-jI jj aS ji»- til CjIpUjjVI jjAAJ ^jlapt JLAi ^ll Lat . aJI jk>- £y* IaJLlI AlSjj 

^Ls^SlL A^lill oLpUjjMI 4 tJVNL jJLaII 4 j-m^JI ^JbJt ^j^Jj . ljB aJT* 

LiUS ^3 AjuLlJt ^LiJl aJT |I w-jV ^ la.^Sli d)t ^j-s^jj j ^ia > 4 ol * JL^Ll A Jfl .jIjj 

. j^aJI 

(ajjL«ju a-l^j-t JJ Aa^mJL* S jSb ^j* jt o J\a ^jp SjLp j) <a-ju^ 3 I* Lat 

. ^y> j-jaJl I4JJ CJjLit L f\\ oVVl J-J ^ 

rtt 



LJLdi L*UaJ yJl y tiUij c J JjlJ <L>-^UlI oLULlJl 

lij C 4 mmaJL)| AmmJ) ^ JjVl L4>^ P |jLA^ 4 l^v*spl J 

V^jJlJ—pVl a^^Lj* <S j^ 4 ^*>i»<tJi ^ j! Ll«JLp 

ULum^ jlj 4 4 A ^ A OL^Xo^ 4 |»J j jll j l ^Ln ^J 4 4*jLMjVt C«^l> JLflJ 

. jJLp yoLJl jjJLll yljt y J-*op- ^11! 4 gpyjyJl ^L^y\ y V], If! V j-JL» 
?^*jllll IIa y 0 ji t£Jlfll la . >«l l y SjUaJI i_A3y tils’ cjL^3 

y Uju tils' ^Ul J>J Ojjr^ j! JJJJ^I jD JJjr^ <>• Jj^l fjl 

julp t5-»j_>«_Jl oIIa^Ja>JlI y s^jljJl oLL^JU Uj 4 (( 5 >a^ ) 1 la.>Al y Sjl>«-Jl JJ 

• 43 -jd 15 J jL-*a ^jlj J~aj 4 J>p*i\ £jlU £+ (<l)l jll £S. y ) J-AS^Il JjlA jj-ft 

. JU-I /^jLJl otj~* o* olj~*^ y Ojjr^ y ‘fj-Ii Ha OlSj 

365 q* ,/a~± jj 1 t)I dUij . j*j£j V cjLjaIi 4-*pIsL| obj* ./all llA IjLi 

(1) j ji ixjji <Jl>L>- Ljj-SJ j-f-il jl JUL*j jjj^J I y (JjVl ^ ^Jl ^ J-aIjj . *>UIS L*jj 

f jiiJI llfl j-SOl ^all 01 .(j-iUl OjUt Jly c-yJl O^JcjLUl -uiS L. IIaj) 
y i» jill jjj-Jl 11 a . <yt ^3 jJ> ^JIjhp^/ 1 s jiU <S y y gjUl il ^dl 

ot £•) ci^UfJl Ja-^11 y pJl L>. >■>■?... 0 Jlj La j 4 Jl>-La yl jya p y a j^soi 

. (J1S>I Jy Jp J-*u |lj cS yt <31 y *-l^r 

yl OlSj <11 j ^plijyy U-j U ^j>o j>fk jj*j y 5JU1 ajjjwsJIj 

1 tliliJl |JU- y ^^^]l oliJjll l-jI>«-s^1* 01 J jAt jaj . a y UaJl olfl LpI j 

(^>> <J^J tS_>'jJ' Jill •k-t ‘l4j> <Jj*^ »yjj^ jyji J 5, (^* <s*kj J 5 ^- 

25 <>*jjJl J y 1 jJlS jt-jil a! y-^Vl Ja>- OjJU^^j 1 jjIS jJ L*-S 4 jLipVI 0y« 

0 U 9 (31 l-jyj LfLlSO <+a j^\ j-4-aJl (JjI^aj <^ls^*( yl vilSit JLaij . 

. Ajy«Jl 

/tyliJl yjJU y» yjJLn.ll y 4 ^jl§ j j la 7 Oljll ^jl <^111 (b oJlS 

15 ^|lll j*Jl ti^ JU^l jJU 4 jJLp ^j^liLl Ojlll y 

<yll jl j^JL^mIj ^j/a ^^lll 4 Jj^-L* ^yl 0 ^ <J l oJL^- 1 j]Ujbj . <>-j^ 

oULlt 4 f U a jJLp y- JJaj Ua>ij 4 tlUS (jjUaj 0J . dL)3 Jk>-V JLf 4 

* ollJwA La J15 SJ 4 a ylioJl a 1a y v»jL^ Jb^L> yl Jjc»- 4 j*£Ul 0 yjl y OuLtJl 

jfll (2^Jj • <>■ j^-Lj jLL.Vl oli jl Oti J j-ill (Jp |» ^ . /a h > J^-4 HiA 

La IJLaj 4 <jLmJ 1 y ^jj gj jl^ > j + JJJ jLLyrfS/1 olij! ol JL>-La yl cJ^L>»/ 4 tS jj 

• L*fpUA y< d^ls>-^/l jjp 1 JbJbj- LLa ji (jIahj 



^Jp yp 4P*Ul ob j - w *pJl a^p- 1 j-* ^y j-pjJI JlS ^y 2jb*Jl cJ j-MaJj <l)l£ ^L5 

J-^i (^JJl) yJalil vijl ^JLi jLlP-Vl (j^> J^“lll y* Jp jil IJu ^Ualii 

4-m^kIj jJl oIpLc>“*!>G <la«.t>l)l i^jUll j 4 4 ^>-Ij ( jja 4 0 jl>bJl J-J y* 4P J*~j 

Xp jI yLJl Jp (5 y£ cJlS" yJi oU-Uisj-^l ©JL* . y- 1 AyU y* 4yi-Jl s\y y*j 
4 ^U»l $y>~yJ yg^lJL iJp J^ . AAjbJll C>L« ^Iftll (J^blj CulS* 2 

olijl <_£ jJ»I jJJpLIa j->mJ CjU J-Ull-4 y_* £ 0 * AJC* Jl J_>- 

. ^bl IjilJ AjjL— «J 4 ^Lil 0 jJLaJ ijjL-ua C->U^ll>-b 4jjjXU LuJ 4 <ly*+£- 

OlijVl Jp ^bl 2 jJLp j\ A— ^ yu ^y\ jZj jJ^La«j oUuX.^) llXj Cty>4 JLaij 

ijjlia JLajj 4 JoJK hyo k jk>- Jp C-£ yJi cy jUdl ya jw Jbo dUSj 4 aJLiLmJI 
^y cjt jl5j .^jjj^xJlI oLjJl aLLm* o y>- yJl oUliJJl till: gjllJl 

. IJLa lL#y Jl cJl.pl y 4 olSjVl tiliJ 4 aJIp > I oU>I y ajL^JI 

cJlS' p^ljll aaJS^ l) 1 y>- 4 2 %<»««» jil £*Ij jJl olijl gS aJiA jLLjrfS/l olijt cJl£j 

.jlL-Sfl cASjl Jp Jx 

* Jp J « p4 ^ qIjII Iaj ol j*j 4mmJ) ^ fM ^jLi jl 

j«j JUI kk>JJ Jl>-L . Ijlaio yLj p ..»«i«ll IJLa yp aJUI jLL-Sfl olijl ^IXu y^Jj 
JlS yJi j JaJa_>JJ IJla y L^L^aJI t»^***: JL* yJl aJL>JJ oL>-Lil y* JbJLuJt jlyp^l 
y j-pJ! ( y*ju *jt x 4tiUi JJ iiLp^/L . (( y*Jl jAp* ^1*JJ Jl i£*$* 

J>«ll ^yxiL JaJ ja ^kUil dll: ^ObjJlj (jl^ll ^ A*^»Ll« jJ> 

. UJ^cJlI C>U»illa.p<f> 11 

^y 4 1^1 iisUJl 4 *— liyJl 2 y ^y ® j>*Jl ^jip® 2 jI 5 t)l 

yjy^ j aj!Jl> y o yJl 1 ^».i m ^ll . a* . »a**J I Ay ^Lll 

AC>dl i? jJsai-1 JL^i aJIA-1 aJUaaII Aajl yll Jp JL>o . ( j-JfiL« j pl /tyT t 

jS ia^- j-Aj . 2 jlaa. A) J^y-i y yiyj/jjl j+*Z y t^y ^yll oLAlyl ju» ^yJI 

l^y jctu yJl oy® 0 ^.^.u ^ a 11 2jb^JII l ^ ^y^O AAkiil (Jjllxa J5C*i 

^tjjJl 2 yi *J) . c-> yJl y*»j a $>«tU 2 jJaJl ajua&~\ yi— Jl l^C> c: <l)t yJlj ^jjJl 

(Jx 4 ® 4 »**4j jJl t*L\]j£y 4 a^jaJI AjjyJ*! Aaa^jII 

. I Jp Oly-Vl p\ ^y ylk: 4 AmX y^il Jp 

j « > «< I Jjli _ j t^l t jit y 4 JaJI #jrfj Ajly Jai 4 Jl Ixjj 

^»jJl 2yi Ajly ^~£Tl . jkLil J5 ^y ajjJ- 1 Jly>-S/I ^ ^ <y» jJl 

aJUxJI ^^jJl 2 yj J5 j 4 ^Ijl>wLi^^/I aJL^mJI (®^jIajJl 3I® jl ®yLftjJl®) a-jjaJI 
2 yi 4 Jjy I /<1)L*X Jl jjy^I /<JjS/l y j-X y» sjcJI (fl L-p® jl *«w*jj^®) Ay jJLll 

. ® JlI j^-I® jt j^Jl ^ylj® cJj^® 2 U^JlI a^jjaJI iLjyJJl jJI 



j +J3 g )1 AjL^jJI J-P 4 I A l $ .« ll jJl o jii AjL^A J.P j-£Jl >! (Jjbj 


4jj^tJI oUmIaJI _ 1 

AO^* 4 4^xL^S/1 aJLj jJI J-P vJUjJL^I j^sAaJI Ajj^x-Jl oL^JbcJl ftjUp <Jjj 
JjU jJk U-jj Jfljl ^i-b aJo-j jll j-f&J i>-^ll ^ oJLiil oli jJLaII JiJ Ajc«UM 4 jL>wJ| 
a^j>- jil ^jlvaill j oiUJaiL) 4a^I>* iLjUimo* ^ j^il j jl>-L« ^jjl oLliS^ Ul . ^LiU 

4 S jL>«_JlJ a-spUI-I c-i jt>o!l £-*j ft^pl ajj-sp jll ol J&\ ^ 4 JSLiJ . SjL>*_Jl (J! 

. a>-^11I «L* jl>o-II oJL^jJl JsL. ^J l 

UpM?- Jpj JjLJlI |tjk! J-p l^j-4 Up ^p JUll UX* j 

(1) jiJl lj jjJl lJ j+fiu o*^ oJl£ A*>-^li1 oU-loJl 

. jJLp ^abJl 


j >* Jl ^ £d ^11 JbJL^ oLl2 ? ! IajLaj 

L /&&\ JU^ ^11 J jf.lSlli Lu? 

*» 

A3 jJl ( j^o JjJaj U^jI lil j>&Jl ^ £3 jl! IJU jj JL aI 4 A^jUJI £3 yA Jb JL£ <1)1 

Jjl JLlP tJb ^>«-spilj Vjt jJbill jULL JxJ t(jL>-U ^1 p- jt) 

Jl UUo*l cSJDS |*Jb * jup jJU aJLUj ajj ijjc* ^ y>*j cjLpLajjI ^Li aJo-^I jj 4 ai^jT a^U* 

. o-^il JoiUp Ajj^ JIj a^p-^UI oUJUiil 


. ^^>vJl oipUjIj AjL^>I 1^«P AmAmJI fll^l jjJLb AP-^lil Jajbp |i^ la <jl 
ojlbjJa*^ ^3 ^alail pjil 0^3 4 Jill) . olatjJl oliUJil obis’ 4 iLU* Ulj l*5j 

. ^jpoll olplijjl j ab^Vl A3 3 AjlpcJl Jl UmtJJI Jbj-li ^1 


d\S U ^ a J**ju o%3jJl ^IJ aJT j>j 4 ^^Jl) oJJil <1)L Up^t ^S^JLJ 

dJUJU . AJOj 4Jut JLOa Vl AjjL^ A^JUrf ^AJ 4 aJL j-U fiJlij ^Uil 

(JjI I jJa JLS’UUj iill* obis’ JLpJ . Jaii ^^p jpJl ^jjajJl dJJS JJ jl>«Jl ApUaO^L 

U ja J jiaJ UjjjbJ a^.J Jp J j-spJ-L oJLlI JUjO-I <jj3 U^Ltjl ^jl>OmJ 

« AmAmJI IJbl ^a **j |i (Jjiftll aJLa i ^ * 



(Jii CJI5 ^1 4-j^*Jl 0-*^ll La}1£j ^^a>o Lj*l 

d> j3j 4-115 c 4 JU-I aJL* ^ tJ^JaJU 4 --JjiJ <U-J 43 jjo* j|i LiilJJ . jUJtJl y>*j VLH 

o A \jr^ ^ y * ^ LKi C^J * J 

. ijJfeJl Sjl^i! 

JLdUl *U\ 2> _ > 

jj ?<L^k!l ol jL-il Jp jji-Jl oUL£l ^ p5d>«iJl ^ jlS” SSjJI y <S^ J1 

. 4 JUJI JjL-IL JaJ ja Jlj—Jl I Jjb c-^1 ,jJL| 

4 ^JUL^Jl Jo->*il ^ 4-3 Ul ^LjJl ^Slj^ <j* 4 (Jp ^J 5 ?’ j*-pf d)l5 

4— JiX^-1 oL*4lj| 4 . . <■> >J I >ill ^4 mJ| ^ i — Jb — m J V L » .' — i t 4 ^jfCLs^^3 

(Jp 4 ^-^La ^jP JLdJ JI>-La ^1 La! . 4>-j3 ^A.^ai i y& J JL Lla^wi aI^MI Jaj&>- 

^JU ijduLij La 4 df^ *^Jd ^ Ua>«j aL^VI Lj-3 JaA>» (_£ jL — a 

4 / S^L>.j 4 4 JU-L- c5 ^i 4 4j^>*Jl oli jJaJl £l jjl 3JLP JLaJ j . ol> j3 ^jP 

JL>*L> ^1 jJLi .(<+J>JjAa AZ>%^9 j>-\ ijjj Ja £A 4 jjLa 1L) * 4^>-llH-*<Uj 4 j>K-Jt <J0 j& 
aL£L 41-jLm» j->wJ ; aLju* La (Jli $ uLaJIaJU L^JL - » SjJLaII oliL-JLl ^3 ^3 

^Ijjt 4 -ajjI 43L~a <J| J-*aJ d)t <JJ JtJ-l jj I aJ L.*.A {ja (^3 jJLlI jl *. Jl 

al/L 4 -jIj 41-A-i . . . ((V «. V) |»Jj ^J5JL)I jJaj!) oVLlSl jj^T" yit (Jlfejtf 

(>• dA* ^ ^ d^ 

jLw^a Jlxj oNUJI j+a (J| ./a*i 4 (oLjjidl oJla (J| jl>-La ^1 1>JL La 1^j5) 

4jlaJoji br ji5? LaI j 28/7 c-«lai JLi 4-Jlii! 4^L-Jl 0 «JJUJuj . oli jJ £»** 4 J ij-t 
d)L^jL-j-A (joILJl! <dS/ . . . i» ^JU-a oli ^iJI 3JLp d)l j^Jaj Ul^U j . . . JjSfl 4^jLJI 

. . .Ulj 117 ^ La^uJj 

4 ^ j2a Jl «L^I d>| . I jfij 4 J b>- j-t (Jj l*-3 $jjp+A L53 j ^^jaIp ^LlaII IAa 0| 

^^Jl) oVUJ! jj>- A L5 tL a qa ^1 jjt 4 ajjI iiL-A (J| 4 iJ— 11 (J-^ji ^JtJl 

LaI . (ln. ? .^| 12 (5jL~j Ja A.»a jP (l)t »— i ^jo U5 4-«M«iL (^jUlI Lf-P jP t-3 jAj 

( ja ( jiLl J5 wj Jb*-L* jjS L5 6/8 jlmj ^Jp j^j 4-JliJl ajl-jL-JI aIj^I 

^JLp 41u>< ( Jj Sll 4i-A—Jl I ^Iwlait ^lll 43 L-.ll • 5/7 |%>I^]L JabIawm* L51j 1 l5^/l 

4c)LaI^ ajJL3 (JjLj 4 L*l^ ^JLp 4jLj 4—jI— J l 4-— A— «Jl 1 Iflf ^jlJl 43 L — l l Llj 

43L-JL1 4«J (Jp JL>-La Jb*^4 ^5J J . oli ijJ Ijjllsfl JL3 d^4-Jl l)I |t-bJl ^-a 

2 x 7 x 2/7 = 28/ 4~ 7 Jl 2 5L-^ #1 ^ cr 31 V^V 1 

. f ijjU^ 7 





I ^ *? * L ♦ jjill a^-sLu?^/ I oL<mII Ll*p jj b| aJj ^ >«i > iiU^ 

aJIiII a^jLJI jLwi uJ 1*pLJ Ll>- jJU JiLu aJUJI CuLJl 

aiJ.JI jL^. U-J Jl LuLjt jI i (126 — 10 = 116 j 2x7x5/7=10 j 18-16 = 2 

. 116 Jp (4 <jl) 14 ^ (112 ^t) JjVl 


J^jLmaaJJ jUtll A^uJl jPJ 117 ^3 jjll Jp (J AuLS* j— *A j j! (jVl UJp ^y4u 
dJUi 112 4-4=116 v_^jj (_£jL*J JjS /1 oULI i*J . ^yauJLl L*-J 

Jp ?6 {j* V Jb 7 Jii (^jJl ^-^Ul JJ ^ t]o»- ^jp IJla Jp . JjUI uuL«3-i 
. IJb-l J Ulj ^jLw poj>«j Jl>-La ^1 c)Ip jj <!)} <Jl>- J£ 

p-^^LLi ^>«j Ar..L* a^>- jj Jp j AiiLjJl ^j- 4 • ck I jj^t 

Ijj^j JUpI *Ijj ^y^\j JJU5J1 JJI4JI ^UJl lip ic/tfUJl 

• AjhJl 4 j jJUm J^t>- IfJ fj+JJ A S . J «» I JliJjj <l)t>j i3b> (3 Jp Jjl . jLl^-Vl 

. jlL>-S/l aip ^4 iJbt ji*J |1 Jbj-l. 


^j^lj 4 o^tp? lulj 11 a^UL* v— ij Jk> ^ ^jp Ljjf ^ j^il CjJ^- JLaJ 

4 jlS'IiJI i„ « w ./>j ClJJL! . £jjJI !JLp jj-4 aJLil^I ajwjI ^ jiS 1 Jl Ij-JLj ^jJljjJl <jjip 

^5 Ajj>trtJl (3 j^l Jp O-^tll (jtl^S/l ^ld>bL^I 4 JJ^ bljL-l 

. C>UL*?*lt 

^jj\ ^jp b j>\a 4 jJj t4 j^*j a^-^ 111 jjp ^tiL* jJ ii c)I 4 <Jib Jj\p-* 4 LlSC*j 
ftlj£| <l)t 4 jll>-Vl ^Lji U. M > aJ Cuts’ 0-*>til jt jjJ-Sfl lip aJ JL5jj tJL>-l* 
^ 4 JL 9 -L 0 {jfi Ln-J 4viUi djJLi^ otS’ • ( ji*l ji V Lk>o jLt^ jtS^ A oi ... l l 

c^»jlA*l els^L 5JL>- ( j-4 j^Vl j>»Jl ^^lll AiJLjJit Ajj^JI JjlaJl Jp j^^^ 

j*J A* -(js 5 

. ((A _ V) |%Jj J^-iJl jlaJI) t5jlJ^>* J j>- ,y* j>fcil j 4 Aj aJo-^Jl! aJ 5L.I I 


c)j^j 4 I 3^*?^ AjjiwJI ^Jal 3<iJl ajLp j! 

. JjUII J^uLJl <4^ ^ J^jJI JJ 5 j t^j*Jl J>-LJl A4>- ^ jr^ ^ti 




j+m jJI al*£L _^Vl j >% JD jllp c (1) jJUiLdj ciUS ajt>«J! 

J-sAA* j^sPjt JSLli *L-w* j^Jal Aj^pwJl jLLll OS/ ciUij . A-ojjJ! ^lyJ! Jp 

^i*AJ ^yJl ^LijJl 01 tdUi Jl ajLpVLj . A-Jit l.f? 4lJl5 J-j-o>S/l 

Jit L^i>- 4 a$1jJ| ^LjJl 0^£> l - *io cl^Libli^l oL-LCiOV LJIp VL*-£ ^LmJI 
oLpUj jl ^JLSCI! ^^Ixiu jl>-U ^il J-«r (iill j* IJLa J >) t^UlaSl ^ LLoj 
L pL VI V L^o 4 JU-JLlI oUL 1 ^J! jb£ ^1 S^pJI J>ll Jp fJ *dl 
ab£L ^>»Jl I A* jb^ j jUl Jp ^>jJl oIpUjj! 

IjJb- V..J la:< I^JLp j *** Jl . 0L~o Uji J 1 <jj>«J! J 'jUl aJlfe J-sAj 

A>-j£ 17 J ^jUl! ( jJ> jaJI Jai- jbl>*l JLmj (_^t 4 5Jb»- aJ-Sp V • • 4jL~w4 Jbu I JbJLi 

J-Jtlj cjLS^ ^ j . (^laill |» >«lll ^spVI 4. A*AJJ ^Lpt < U Ub<< (J^Laj Lb (jjt) 

jlLJD <jluji jlpVi ^ (a . v) j jxjl ii jp Ak,>o ? j >ji 61a jp j ^ui 
sliflillj A.pa»*rAl a i^jbAl { jji ju VI Jj-X < j^4j V «^JULa 3 J j>- ( ’j*~JL3 ^t) 
0L LJLp i Lji- cJ j>Jl JLi a: ; LJl ot JllJl j-ftt . (jJOJL IjjlJ j J* jJL ULp 
TOj Y£ ^jyi L>~ jl jZj* j^oJI ^^JLj ot Jbj-L* ^1 al^L j*~*~ a ».* J l 

jjiM c ■* vlJLj jt jUi »,» Smj jJLiOt Af ->- j y**-* Jc^b ciiJij ... 1 jLa 

. <JLJiJl jtldl ^jp Ijuu j^mJI aJLo^JI a Jut ^ 3 ^ J * i>-LLl 

aJ.A"^*4j 4 J>-LmJ 1 jUo>*t <*i»wLa i— > ^JL| oJl£ 

4 iljLjJl 0tS"j *Cj\y^>~ ^ jt ajLij ot AjJj Oji jULJLJ <JLliJt JLa-pVb 

jUst>-t Af^Lf JJ 4 ajyolll OL-m- ajLil jJp JVjU^^U ^ ^?p| JS* 0 yJSc^j 4 ciiJi JL«j 


JliJl jJ->- jJi Jl J-p jj OjJaJ Lot j Lot A-sP^Li-l j 

^ a^-MJD Uilil aaJjJI oLj ^Jl! ji-T 4ajt>«J! ^JlJ£ ( jd\ Jl 

4 Jb^L# ^jl j-s<xp ^ a jlfi- y *yrj • jj^ IA> J S . ^Sll 

. Ol^Vl ^Ljt a>-'A1L 


^ j*u)l oUU; jl - Y 


J^Jo 4 |+Jj a^LJI j* y* { jA>d\ i)\£j 4 Jp (jjjJl O-^ll ^Uai JUIpI 

Jz>-1 OJLJJlJ . (Ajj^«0t oL^AjcJU 4^jl 5' olpLaJjl Jl ibi^VL 4^1 p 



<p | ji cj L pl\ LjjjJI olt L>l*L* ^ oLplijjl 

. O jjJl 

lAj\ oUa>*^Li — 1 

* aJIi)I ^jS/I Jp ^jl£J 0 ^ jJLj 

4^-j Jp clUiS' j c L^Liu iij jjci ^Jl tllii Jp ^ ^>wJl oLilJ^-J oJl* ( \ ) 

jup jJ 5J-LsaJI Sjl>-jJ 1 oL)lJb»-Vl c^j^bJD iJlyL^Vl oLjIji>-VI L*t . 

. (<1*4 Jyujl ^ Lj jJLj 4jL5J> ^ 0 jIJLSaj) *Jo-j <■ 4IjIj j-P 4 jaJI 

. j^wli dUi ^ ljl>»Jl JJ j* jjiill IJLa ^jlp U IJlaj 

SjU*JI *Vjp S ^J>- cJl* j . IfiLiJ \Jqj ^p«Jl Vl ^jaJI SjL>wJ! (Y) 

^IjJI *lk-Jl ^Ul J* l*. ^ jJl 3jULl 5 /IJJI cJl^j) 

fiJLxJl Ajj^lJI J* jJajM Jp 4>-^LoJD (^1 j£ (1)1 JL03 JLlP ^ j ii m .*.7 4 OujJoJL i)l£i>-Vl 

. J* Oir*-* a t ^Jdl 

Jp i f jJi ^ v-£ cJij u sjUJi Upj ^-4 jJi sju-i c bjSi 01 (r) 

. (I jyS i! jfi- aJ oLLJ-l 01 aj) ^y^?- y* ^Ui* (_y 4 4-^JbJl oLliaiil j* 

. 0 y«JLiS/l Sjl>*Jl 01 * ^yll ^pl l^Ul J-$wJ S^IpJ <J loSU j 

^ill olplijjl oLU j U p 4 jLipVI u^i 0t (1) 

oL-sPjSfl oLj pJLP j ^Lill oVV 4 -m-mJJI ojJI ^JLp 4 jJLp ^yoLJl 0 yill la**l jt y 
aJLa Jp lf]UoJ 4_^4 ^yJl 4 jjj 4l^L>fc>>««p?ll 01 J-43 j oVNl #jLa L^JLp ^>y ^^lll 

.(^ll . . . 4^j^oli jl-Ssil) oUL^ll 

4jl>fcJl JIp! ^ o-V-JJ ^ SjU«Jl #-Vja 4 jLap L ^i 4 LJLp 

|» ^ lj i/J > *Jliiii4 (I * it* I A Iflj mill ^JjLurf^Jl c-il* ^Jl A y j y fc ll 1 jl 

J jj-II OIjjJI J* ^ y>«ll (^1 (el pratico) *uJ£ 0 j^ikj ^ ^Jl ^yL?- 0 jJL— VI Jl j L«) 

. (^L-LJ-I ^*US/I <LjLJI S^Li jp 

S>-jjLI tiApU; jVI — 

CJl*j . wT.*«Vl OuLtJl SJL>- jJl 4 JVI 4 JL>-U J^l j^AP ^ 4*oL-lil-|l cJLS* 
jp s jl>*Jl 4 . a it. * jlSJ) ^_>LpI <oVj jp JaJ Vj Ia^pI \ Y V oL^LJL 
OjJ>j . (s Jl olplijjVI jlip » j-saJI jp <a£U 4 j^Ip j«p ol •) yr~j 

*jj *>£- iJljjJl OIjjJI cJl* IJL^aj .<0b #-lil JJ j^>- V* !JL>-U j^l 

cl*JL4 JJ 4 jI 4 ilLlI »JL A J>- 3 JUaj ^Aj 4 ijU«Jl Ja>-V JLi j . I JL>» y~J> JUaj 


rr\ 



lil th jMl j ^Jp U U il)t ((^ - V) jtJj J^jJi jiajl) Cj b 

AjjIjJJ 4,‘.« *.« 4*a>- j * (^JbCo 4 L J-P dlSC* ^ 4 oIpLajjV I dJl5 

y^Sfl <JU-1 ( \ * - V) pjj JX-UI J-P . a L^jJI ^ ^ j±-\ 4- ^ .J iJljjJl 
<l)i b <w>«i)! (1 ) j^j j <J ^Sll ciLt j ^Jp c 4^>«l)l <j jSi d>.>> c Ip jij 

ix^J > jJl ^ J jiSlI ciLij <Jp jf 4dj b jJl ^ jyjJl *Aju <l)^uj>*ill utJU <1> 
(>?La aJU- j-p jlSj . j-4 JXJ t^jljJl JJ.I <1)1 . e j c 

0«4 jLp illL^J » t«5^ ^|p • Ajl*AJ (jl C » . > 1«J| 

jj - 4 J^ (^ 5 -“*^ Jjl lj-*Jl * 1 i^LJL* jl L*Lc 4 jLj I l a. 4 jl_*-4 LjJ <_£ j->-I 

• 1^>J ^Jl ^*ll O^l^dl Ivj 4 (jCUi LJ l 


< .** » llll t 
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O • - V) jjj JSLUI 

ALuLmJI O ** »»■> <> ji L* SJljjJl AjjIjJI ^IJLp^LmiI i)j 

b ji j>» ^laio Ai^i uyrjjil u! . SilL Ail LjL-^ LjJaJ bji 

(^jljJl ^J-IIj Ja-J jA j-^Sfl iji Jl! IJla oSf liUSj . AilL A !j»j yu& 

JLaj (J,\ ail5 JlS &L-JL £jJail JL>-La ^jj| <l)t jJLj . ^jA 

<L~jj iJ >wij Sjjj-pJ LpI j <1)15 aST illSj . jJaJl ^ ^yLS^- 

Jlj t aJLmJl) aJUfc ^1 ^jla A» ^JL> j^il L*f . AS-iJ-l ( jA ^Lo A>«5liJ t— > ji U I JUbj Ai-Jij# 

. ^LiJl cuij aS ji c_JaaJI ^Ul! ^>wJl <1>15' lil i <JjJjJL i ^Jc£\ 

^LJ . . . jLpJJ M j a-J SiLj V oJ ^Jl dJUi ^ ajI a :>»..✓» J 

. ® . • • AP j«mJ A>U^b^ If^ls CililSJtJl 

c ^a.. . u (LSI jtLII ^jSfl I^p^Ij *’^* jp ' oLijl d)l 

i cJljjJl y **** {j*’ jjS^JI £^JLIa ^ J** . c5 y y* JUp y 4 ^ol jJl 

yf J • LfcJ^Pjj * * »- * j Aa- 5L5 ^Japt J-£J . X» P jJl ^J-P ^^--LbX 

^1 Ljj-iJl w ^11 ^IjjJI i jJ3 (a Paon) ^ $ ...II _ \ JLp ^ *>ll4 

i*y»A ^ y) ^j-lijiJl gjj :^i L*I ._^JI L^i jiiu ^1 

(3j^il jy u* j Ij ^jJO ^ *>**^1 y j j — * t ( j * ./>Sf 1 > jl! I 

rrr 



£• ^1 oUUljMI j*J j£lj . j^}\ JA _ J- 4 -Jlj <. (Centaure) 

. j>-\ J} tJja {jA LL&l IS} l^^SLUJ 

aa^-I ja . p ^IjjL A£*aLftia <u5li V SAJIS’ 4 j^3 JL^l. L.I 

i-4 aa > jt 4 p ^ L?-j j tjc— * ^r 4 ^ j^i L 4 ^Lap-^ ajLL> jJa>«1 UJ^ 

^IjjS/l ai-* <j-a £jj J^£J oLpLaJjVI 1%-jJ J-p 4 dUS jl*_> Jj-saJ-I t-—£j . JJU 

£$Lu (j^jJ 4 0U-jlji! o-LJ <^*£11 -UjJasLl Jj U-i . LaLj L^la j 

oi Jju 4 ^JLa JL«pI ^57 J} Lb ^aj*** La IJLaj . aj Lui ^JJl ^jJL>*ij| 

. IaL* ^1 c^Liicil jfu 

Jb^-la ^>1 <1>T ^-A IS} 4 AjL* 1> pLl JL>-la ^1 a j ^JUl t-Al^Jl) Aajl^-I Jb*-jj 

jA-aSM t->jJl AP j-ftjf ^ (ji ^ jJl £jj cil AiU^NL) p j^dJl ^ jjl A^lS 

p-fr- - £JJJ £dJj £JJ -^LlA j^S/I cyjjl £jjj 

jjA Jjl J* ^La ^1 jL ^4^11 J} L*i-b La IAaj . (^il jJl _ jP-T gjjj 

J . LL^I ^jAalpj ^latfia JA-Ij 4 aLaj Lflkw jJp qP ^ p-J . AjbjJoJ! aJA pJl>*I*xl 

^jJlj oLpLSjjMI A_«-*alj ^Ja iu j^Jl p j->wJl ^Ijjt ( j-a JaJLa JJL2.ll illlA 

.aUjVIj jlLbU A-abll ^J^lf S-aUU oUS^LL cJiijt 

! p^>«jJl A>-jljil C->V L>- 4 la«^ ; a J^Jtj 4j^«J c)I 

AlP SJLaj aJLJI A^Jl o J&J 4 JljjJl (J y~~A {jA JjS/l A^jf«j| j j£j (\) 
aJslpxJlII Cb Jp’ JLpLmJ La I JlAj . AJL. Lu l+Z&jJ* <1) J^J LaJbj 4 LfP jJLt ^ A JUj^ij 
Lap ® ^a aJI^^I a*XA ^ j 4 . « < J > A m j 4> I ^J p c)L» jh JI i^*3 a _^kJLI 

J-P < j4^)l ^>-1® A. ft >a.«.ll Oji^j I allica La JL>-La ^1 Jj-2j . ®<^L>jJl jl^P® jt ^^jjjLjJl 
25° ; 36' ^ja { jJ > jJl j^Cj . Jl IaJUu ^ i$^cs jJl Lai 4 aJIj^I WijjIj ^jp SJLkj 
. (jbu Lft^J A^j^iaJl aJlA ^ J J L U a) (jC-ft-^lil (_^JL>-} Jl AamJJL C*.« «> 4 La . . Ji 19° J} 

pJLp J-^ ^jLj^JI oLS 1a} 4 ^IajhjJI ^yA J-S’ j L ^a ^ » * > ^3 oLja^ AL^a 

. Jb^La ^1 c-JLaSf Lull tils’ IS}j 4 aJI y^\ j^L»j p y*^>\ aLft-^L 

0^ J\ iJLL! o^J *u^l & tfj'J 11 J^ 1 4> ^ ^ c^>- ^ < Y > 

(1)} . IJL>- SjaLj 4 AajLS-l ^p>S/l JJll Lj LfJ 45° ^a Ja^P I ^JJlI ^JlA -L>-1 LgJ 

. Juft^-I _ 1^ ^Sll t^Jlil - j \ ill^l aJ^J A aXtj ^ jJl Jill ^A A j-flJl® 

jil a ;_^1» ojLjT gjliJ ^Ja tu J d » . ^ ^S” oLj ^jjJl 1 JL* 

LiyJI Lw _^l £,JI S ja ^ 4 VL-i 14°; jl9° ^ yJl j- 

^Jb» ^jU- t^Lill ^ UuLl j . VL-5 24° j 18° ^ yJl ^ 

,Jip oil /U.^lL. ^LUI Jjut L. Il»j il°; 30' Jl J-a ^ 20' jjtCi oi 

^ J*J J>*i J? jLu i j£S Jl Aji)l» i*J -L>-L JjI 

rft 



JjjL M ISli (jtllll y *L~jjj) j y y 

( l ^ tJg ljJL y&> l*X>- l»X**J (J^L-t I |+L 4 a 1-4 ^1 jlilMlSll y ^jjJl O^ 

y> o^S' jcp ciiljj ^jJL .IlIj 1*5" i(JL*j-haJI jj-« c- > 1 jiiVl julpj 

i^ijjji j^j i^i >i 4 ^jj ar)j <\) <>• £*>■ ^ au-i oJla (r) 

4>-jlji1 4 la 4» ^L>«1 m 4 -L^ ^Jl l)j^j jl cL»A£ Jl5 . *JLi)l» aJL>- Ijil ! J-sAAL« Jt^JL 

i-jj jii y 5Jl— Al oJla Jb>-La ^j! Jj£ . *^L* jL^jJl dili i$j£j Jj : 

4 jw*,* {jyj>yu ^JLP JajjJ* j ^Al V d£*-* ^-AjjL la <_£jl>-l 

. cJj jjc« jL—* JajjJtJl IJl* 

LkS^ c <s\m ^ T y* l--»jJL U ^jj ^UjkJ ll (jyJUaJl yj (JjliJl j! y> yc] 

^JjIaIa (Jljj {m ^ a ^ m <^P jll^>- y* jjCA>fcJl ^-jLa jl {m f M i ^ A* . I j*£5\ $ yd |l Jlp- y* 

. LjjZ 4pLx o jJLp ^LjI Jbu <*— 4 j ^LajjVI ^Jp JbJL>- ^jt jl>« . ./a* vijJJL) 4 j>wJj . 

. ^ ^1 jjl y* £jjJl iJLfJ J * ^ ^jI Ix-J * JlJj^U IJL^Aj 

aJla (jlj t <J jSfl ^Lajj^! ys> v*jLLi>£ jUJl iljJLJLl! ^Lajj^/I jl y* 

J^i J^U- OtiJ J l! ^ J j-Jl ois jj*ldl NJ I^AJ 4 JLJJI J* M 0 yblkJl 
25° l^-s^ jP JUJj ^3^^^ c5* l JL>T ^ IjJU^jj ^l v-J 1 y*i\ 6jl>»Jl j . *h-£Jl 

v--.lL. JlJLijU ^lil ^ j-fiil IJu 01 .((\ > - v) fij JSUI >J!) L yjr jl SlU-i 

• o^\p1 LaIlp ^p ^iJl ijlaII* aJI^ ^ 3 ».<L>viJ 
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< ^ \ _ V) JJLUI 

. (jujL-— • jjP h-2 J hj 4(J|Jb^)fl y JS' C)l^ jLlil jlpldjjVl 


o <L J l ^ *tla>-S/l jj-j aS^L*JJ jl>-U ^1 (_£ju y> I J»L^::1 

^ja LJIp c-ySI J^-L* ^1 t ciLli Jp jlsI ^\yr 5jlI . a*- jljll 
ciUSj . ^pxil! ^ja £jj a*^UM oL 5 jiL) Jup tv^JfjJllt e->L5 y a^LaA-I 

jl ^J->C-Jl ^j- 4 J jl-lil ^Laj jVl I J0 jjJl j-^aSj LaJILP * a5*-4 La J^b aJ 

{jA iJbJ UjL-w* J±H\ ^-Jtlll lJUb o J^iJ 4®JLjall® |» ->1,11 tiLj-*i ^LaJjI 

cr^ jj«j <3^*1 <j^d |ll t yd j . J^IS* £r^>\ aJI jjJl ajjIjJI o jJu UJ5 
^>Jl o^i c5^ oLLalll L ^aiu Jj>-[a ^1 Jp t yi^ a>- j* JI 

JkyU apI y j 0UU1 jVl ^US j-a J.~«::ll - ^ 

■ c^ 4 <Jd ^ <j£~^Jl 13* ^ 

a-^IA-I lUUL»j ^^JoJaJl a-^UU oL-Llll J.45 ^j^LiIl 01 ( \ ) 

015) oL^L j * .» H jllp OJUSj t( y-s^Sfl <--»jJI apj-«-£ y g*j <^) jjLll 

fj'Ml 1.1 .(JiUl Awl 05 SJ 4AkyU JiJ y ta j-^a»JI OJUi J-J l-j yA-l 

V-L>* jUl JJ 3 i ( ^sSh <--»jJl) JL*JI <&y*£- y j j -* £j^Jl cOd*^ £JJ clnrf 
a»s^I >- j 4 tJLju jluj 4 aJcu^A-I Jp ^uj jJIj a50La)I ^L^jSfl y> ybJl 05 . ®jj-j 5 aJ 
UU J® jy/all ^*5 ^Jl oli jajoJI ^Uii^lj) (_^1 jj^j j aJLpjl* c-^y>- 
0JJJ5 05 U5 c Ailxsil cJla y A-jjjJl o-^il ^UxajI Jp IJLa JL^JLj Jjt .(iki^A-l Jp 
^Jp aJLLuk J! OjJUflj I y\S c— > o^ TJUJI aaL « t3j^ 

4 aJ5-L*JI aj j->«-JI (3 jAaJI ^Jp 4 jl>-5 ^a LJ j-*-i JiiJj . Ajtiiii- ajj^w (3 jAs 

y OjJbj 05 L«5 4 aa.ixJI ajj>«J1 oIjLjJLI ^55>l 4 jL>vJI a^LL 05 (^AJt c-jIJLJL 

• ^ > 4 j LtJoJl Lj ^3 4 14 4 ^> p aLO e ^laA-l aLJlI 4 (C&inbfty) ^ ^*5 

IJLaj 4 (^JLlfll Ja->»il (3^ (31 jJdjlail Jjl y J-^Jl A^>- j A^LJl Jl^-b o^ 

. 20' V Ua>*j (Mambone-Chiluan) 01 jJLi 0 c5 y-^ 9 Ji W^od ^ 

A^>0 JI bbu*l 4 Jl>-L« l|- ^li y)l oIpUj^I oL-uL5 a5ju ^Jp Jp ( j^>0 (Y) 

LaLuIj yJl 0 ybill ^Ua>-S/! ^ ^ ( j5jbcu U Ui*j 4 y*S/l j>*-3\ y ^yA-l v-JaSlI 
^J. • J^JL> ^L«jlp^U ^LpIaijVI a A-* J->-t 0} * bb>-I a^LpI 
^^^JLjjLmJLa u^Jljj Oh^doO <3 "*Lh £dJj A-*^>» ^JLJl 4y.Ja.AJ I 

0 b La j . Lo-^-jLij y .t. a Jill 4 N l^-.ti 16°36 / j 16°33 / QLla * * <jyXj\ j£ **j 

(j- 4 4 _^j jj L^L^a aJU>- aJLmJL^ j.»5 ^1^4 01^-t^- 05^-Jl 

l»jo oi ^L^sa^LI I j^L* Oj^d jJj 4 aJU-I Ja^l jibl Jp ^5l j J+& 0l51l IJLa) #0L>» jJJI# 
6jl>Jl Cj** Jp ^ 4 j*i*P o jAJI AjLjJ J »/9 A > OtAjfeX^ 

. ( ! J l 
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<£[>- 

V I $ ./a 2*2 tSjjLzil o^ULjl j oLI jjJl oJla j| 

JLl^Jl La.i-^.l 1 cJjIaII 4*5 jj 1 1 *.C ^ t 

. ^\ 0 • • 4lw* 

jL«£l*I j JJL^- j p-La^-^ I \jaja* d)I c *— >LauI> 6^pI U <Jp 

jlaaII 0»jLJI aS^Lp L$J ^yJl ^ 5 Jj J- p oLi^ 4 oil? jJa>«il JbJbJi 

. Ja->*ll ^ 

v_3 Ji^Jl . ^m«1j ^pLj^ ^ j^>«I <u*pl ijift *V[ aJLLJI oU^jLa-JI M 

j!jLw4 <a>-j (1) ji LUo bjSf dUS j c ^JLp a-IipJ 3 j_$->«ll IJL* ^ 

. c-»LJjjs£l^M S .11 

^Jp I jJUip! ^JJl ajl>fcJl <jcA-L 4 >-jJ-£ £taj c £ y c~~Jl 

SjL>»-Jl j>J <L$->- j_4 s ^*>4 Sj^Li ^ ?oL-lil j 4 ajJl£3I aJLp j-Jl j 4 **^jlJ| 
?«oLLa]I jS’ ^ IjljtJ ji-ill 

^JLfJ S j*\a- >~ AjL&| J^Jtu APjjJaJl ftJLf- jP <1)1 c V 

^ja J\ <Jp <Jp li^Lu JS ] jlS 1 jij) g ^llj 

l rffc ^ f \y jjp A (jlijjj l ■» y»l ^ ^/t L » ^ • llJ| l<0»^ u*Jl 

. jjdl dip <J jJjJI ^ Jj^p ^j!j jJUd ciLJUJlJ 
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. j j\jj> 

(J^jiiLl ^Jl ^iI^ajI yh ^ jJI i (£ jmaJI ^«JliJl .A. L ai J l Ij&I 

oLu^IjJLi ^ljIij ^_j $ ^^LJU jJL& (jlill <L) ji Jl jill <1>- c <Ljjp 

L^jLm^I l *- 1 LS* Cmmj i^Jl JgLJL J l \^\ja jl #Aa ^|p a*51vj| 

^jlaI c LLiJ.1 . ^JL*Ji ^i IjlL Latvia) 4 j^ ij^Jl oLc«j>«i) 1 ^Jbl jlaj t L**J ji 
. ^ ^a^oJLiJI ijlL 1 L*L*i*l <jL^V-aJIj c) ijjlaJl »l*Jl &y o y*y*0r\\y A jaJLII 

t^aJbit ^3 aJJjJI oL^ll ^ S oLU j-Ioj^ Ajj^iJI ^ y^C Jl Up! j} 

^1 SjLt^l jJl^ j . JLLdl Ijla JbJbdi LjIS' taJtp l ^.*.4 <jtLL » j Ljl^J c^Lj-spSII 

^Jll buLtf JuLd! IJLfe jl5 JbU > Aj^*P cJ j^L AH mJ tUpl JL3 ^4 jm^]| 

J£iJ! li* VI 3-USl ^^1 jJLj ^ 40 VUM 'jams Jj c^yJL <jUi>Ul 

o ij^Lijl J>t> Ju oIximII ^4 b*ip j^i c a^j^S/I ■/? « 1 1 * ,1a <!♦ 

c i*c*U- oL^LL vizis' ^ j^aj ^ ^ ol.u:Jl oJubj . (Geniza du Caire) 

^ A3^P ^ Sa jp- yA CJlS’ J-spSll ^ Sjjjli-lj . ^jJl {j* a jwj o/LAj tills JLffj oJl^l 

IJla . Li>-V (^ j^LxJtJl j.+\» 1 1 oJLaII oIjliiamII L$-j jj c-Jl5j $s j^LsJl ^-.jS 

. £j Jj.il.t 4 jk*1>> ^ SllwtfY (♦) 

. ^p JL1 jiliil JLp 4jjJj ^>- jJLlil <111 ^SCi J-^i)l lJu ^li 
Bernard Raphael Goldstein: «The Survival of Arabic Astronomy in Hebrew, » Journal ( \ ) 

/or tAe History of Arabic Science, vol. 3, no. 1 (Spring 1979), pp. 31 - 39, and «Scientific 
Traditions in Late Medieval Jewish Communities, » in: Gilbert Dahan, ed., Les Juifs au regard 
de Vhistoire: Melanges en Yhonneur de Bernhard Bltanenkranz (Paris: Picard, 1985). 
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yj L# aJLull a jlli\ Jl JLjLp J cjL)! yL® Jl jj>- JL>-j JLaJ j 4 1 Jbt <-L>JL5*f ^ JaJl 

J| as> #>Xa Jjl» ^_ > Ujllp 4 j « L p ^_-kU 1 J ^*£>UJ{ ^yJl 

4 4~iJlp lya J - Jl?xJ ol JUJLmAI a JlA yjj . ^JjJLwJl (1) yJl Jjljf ^y 4-^jySflj <LjjjjS/I 

CyS <UyiL y* yaJ l^-JLpfj $ lay jJl yi*Jl y oJlS yJl j» jl*Jl ^yr Jlc 

. ^LyJL <_£y-Ij <LyJL AjjJlil { J0 ylAJ J| *iU^| 4 ej^-L 

oLy L^Jlj liJUUJl ^ jJlp cJjl LoyJl cjL*_<k_>till jl y?j ^:ll aJla U*ly j 4 la 7 

p-Lj ^ -<-aJ| / g -3 A& I— P^^-3 J-LC L /J j >/J ) kU>iJ U— 4 L^->< L.—®I Lj®I_oJLa| <w<_laJl j 

j ».».*■*' * ^ Lj- ^U yJl oj->- ^ll A -y* *t j ^ ^ Jl <jzjU«* JjlII AibU U Ijla j . U^* yJl ^ 

4LiUS Jl iiL^I . jJLp ^liil j yJl y 4 (E. Renan) jU j . 1j (M. Steinschneider) 

L/C 4 Aa \ ./? 4 yh oj^SUll CjIUjJapJJ y® LjjjjS/I olpj-a->Jil 4 -JpI <l)li 

^il I -L^ (J^^“ aLJL^-- 1 d^Urf J Jill Cj^J * J"*’^*^ 1 ^ l ^ «/3 >xJ3j 4 JL— ® »)Lju JL>- Jl 

U --** yjl *— ”* L*^sJ ^p ^ *«> il yJl ^y® A>bMj 4L® f 4 JL&® J| a^U^Ml 

ia.-.*® jJl j-saaJI ^y A- --ia.il oL*l jjJl ^y y<U»Sll ^yjJl <L)IS ^Jlll 4— *la li CyUJI 
4 ( jjjj^JLJaJ ^la— a*llj y-iJL®M (Jj^Slt yll^J eJu JLp ol>«--*J JL>e_> US . ^ \jjMl 

y oU j-lU L-»»L*xl <l)LU5Gl <1 )IJla o\£ jl 43 . <jj^*Jl Jl i-jj^Jl 4 jS^ jl* 

aj-A y® 4 IjJl Ml ^ L«^» jJl j .,<a » ll ^y cii.i.^ ll |»,L,Pj o L . y LjJI Jl^f- 

. diUJl |Jp Jp 4 ^IjjJl 

^^y^L^Ml j-saxJI JjIj^ J| 4jJUIj ciiLtjl jJlp y ^j-^JI <W ®-JiJl 

jJls> jllll OyJl yj / n) (j*A\o »U- l® ^® !Al® JU-I y» US' 

y^ a-j^S/I cJlS yJLil 4 4^>w : — ll jljULJl <_£jJ j-liij ^JUJL ^UjlaMI Iju 
^.J j»-ii cU>-U J jIj . UjjJl j^:ll oU y J| ^Mj-a <1)1 Sj .AjyJl 

jJLp jUll j yJl) j j-Li j-Jl ly jL ^LaI jjl <1)LS oUsJ»L^Jl j ciLLiJl ( y c->L®jJLo® 


Solomon Dob Fritz Goitein, A Mediterranean Society; the Jewish : jiiJ! t5yjJ-l J j_>- (Y) 
Communities of the Arab World as Portrayed in the Documents of the Cairo Geniza (Berkeley, 
Calif.: University of California Press, 1967-), vol. 1, pp. 1 - 28. 

Moritz Steinschneider, Die Hebraischen Ubersetzungen (Berlin: [n. pb.], 1983), and E. (Y*) 
Renan, «Les Ecrivains juifs fran^ais du XIV® siecle,» dans: Histoire litteraire de la France , 
38 vols. (Paris: Imprimerie nationale, 1733 - 1944), vol. 31. 

B. Richler, «Manuscripts of Avicenna’s Kanon in Hebrew Translation, » Koroth, vol. 8(0 
(1982), pp. 145 - 168. 

Steinschneider, Ibid., pp. 506 and 523. ( 0 ) 

Institute for Microfilmed Hebrew MSS, the National :y S/L^S y_s1 olt jJs_>JlL> JL>«J 

Library, Jerusalem. 

Fuat Sezgin, Geschichte des Arabischen Schrifttums, 8 vols. (Leiden: E. J. Brill, : ^. Ja- Jl (1) 

1967 - 1982), vol 6: Astronomie, pp. 127 - 129 
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4 I jSutj . aJLa3 jJt Ijf L>- ^lp Jj£*lj j^Iaj ^Lfcl A j ^li L«j . ^(i^LdJ 

^jI aj\ $(^Y^ ai *> Jjill) (jtiJl J j\Jor Jp £->j£jj\ Jj aJJLoJI *JjIjl>- j^i 

^ ^>«JL i*Jii SjLp j> JjIjlA-I ajjb Jj>-\j . ^ ^a.m».a> twiJji! I Jut AjLjJ? ai^JlL« 

(jU jJl Ji £j>" Jl Jj N 4 i*SU)l aid* ^5^ ft-fil ■ lf=LJIJL^i £4 AliUJl 

Ji j c U>J ^ • Y A Jp ^ jii£ c$AJl 4 (^ \ £ * ajl^ JI j->-) j . ,» I la J ^k«jJLI culi^J 

JuSUll ajjb <—a*s3> (jll-Jl ilpl Jij £**Ul j j\\ jLJ A-Uj-*il Jl j *->- jJ 

JJL-a ojiLil jLlpVl j\J<-> IJ->-l cJjJaJl Jai- jij 4 ^ j>*jJl £il j-4 t Loj-Sj 

£4 Alji)l ^ jJj»jJl J J-k S^ljj <J <_$-* • jjLlIj) 6 w r sAP ^j-2-ftJLkj ^ j 

4 ( j,p jjJl Jai- (^1 iJlllI LilJb^l . oibjJl aJL^ |*JLp Jp ^ j ,., 4.1. l a > jl5^ j i C*i jJl 

A^jjJl ^*^4 ^ j>dil <_£ yjt l |lj AajISJI a jjh LsAjI ll>“ jL) J aA*>"\j * ( V ^-f3 

.(aaJIiJ ^Li ^ ^->*Jl A A lap) plfliJl ^ AJljJl j JjS/1 

4 ^u^jJlj 4 Cul^jlll *l^>- ^4 a a-Ua^l c ^j>«iJl A>«SN 4 c l«.» <x Jjl 

1 ** J I l^j^***! I AjjLu jSG . AjI jaJI aJbJL« pLia^Sfl aJjb OJb JLlj i oI>lmmJI 
I Jjfc !{«!** ^jlJl A a1v>JlI J-^l Jl £j • >; t vl> la a>- ^yJl Ajj«aJIj A*jj-«Jlj AyU jJl 

(Jjj-s^ l^jl^ L±j*-> O^i 4 cJLitLl J-^j . oVL^-Ji^ll <—-JLpI 4<JL<tijVl 

Ai^jjJl J-4 (_$1) Jjl jjllj I Ap^l ^ t Ool Jl O-jjJl jjtli ^ ^ l l at 

(^JJl) (alpha) Lill d^wtl ^Jl lJ I ^ JalsLl gJU Uail 1JU < 1)1 . J^l) JjVl 
^L-Jl jl SI t ( £ AjiJbJl i^Jill Ji*j JJl) (delta) ( \ aj^JjJI a^a)1 JuUj 
UjJ^a c^j^ll ^-*^l <J^ Jij • J>*lj jOjA-l J-A jj-i^j I y\£ 

AAjjJaJl a Jba ^jI Jij 4 *lwbU Ajj^P A^ y 4—uij cJ jJl ^ { J^ ^ t Aj j^P ci yX 
J. IS ill I Jut jl ^j-si jj j^iaj 4 bo* Ajj-jJIj iu^Jl CjUoiJlI JJL^- jJ . AjUI>- y* j~£i\ 
J-*-»Jl Jp j-yQ* Aj ^Ja-^jJl jjj-ill AljliJl ^il jj*j ^L^-l 

. ^ ' ) aJL5i^ SJjJl>- iUajl Ji ■ U Nj 4A^»jJl£ 


Abraham bar Hiyya ha-Nasi, La Obra enciclopedica; yesodi ha-tebtmd u-migdal (V) 
haemund, de Abraham bar Hiyya ha-Bargeloni, Ed. critica con traduccibn, prdlogo y notas, por 
Jose M a . Millas Vallicrosa (Madrid: [n. pb.], 1952). 

Abraham bar Hiiyya ha-Nasi, La Obra Sefer Hesbon mahlekot ha-kokabim (Libro del (A) 
cdlculo de los movimientos de los astros), Ed. critica, con traduccion, introd. y notas por Jose 
M a . Millas Vallicrosa ([Barcelona]: Consejo Superior de Investigaciones Cientificas, Instituto 
Arias Montano, 1959). 

Paul Kunitzsch, Der Almagest: Die Syntaxis Mathematica des Claudius Ptolem&us in (\) 
Arabisch - lateinischer Oberlieferung (Wiesbaden: Otto Harrassowitz, 1974). 

Bernard Raphael Goldstein, «Star lists in Hebrew,» Centaurus, vol. 28 (1985), pp. 185-208. O • ) 



i <uSCLJl JjUi-l J y j* jy^ aJ y T \jy .iSlifrj 

Szjaaa £**IiJI <1) y&\ til J-pVi yi Jl j[ . LsAjb--^ L-ji LiL^I y yj* < 5 ^ 

*-*? jj fj* A&yPj* 4 jJLp jtiil (1) jiJ! {jA A.JLuV Aj^* jJ Jl jjl ^jcJui viilJD 

^j-i illu» dJUi Jl oUl .°%>- ^ • * • f Ul JJ SAJUj _ iJL^l 

o!>UAJ j-iUl 0>JI J UL-1 J ,>111 >1 *jS Ji M iJ-USfl i^-JU oyJL 
^j^all Ajj-aJI oL^* _^Jl . JaJti A-lJfaUlj Ajj-jJL LJl IJla J-s^ j JL5 j 

jxjtjj .( f \nv f ui ^ Jyj UL-1 j flil <sU\) Ijjp * f ug Jl ^jji>i 

< y I ilDidJl pJLw J JjS/1 ol jjilaiJl J j> oL^^JLm^JL) l *.^.4 \jX*^»a aj/^ jzS\ oJla 

JjSh <-^JjiJl a-** jjil <1)1 jJLjj . ^ ^^lill (1) jxJl JJljl j (1) jJLll ^-1 jl 

i AjJULa j^Ua4 ^4 c JL*j Jii c ^lill (1) jJaJl ^ l-> jjJl L^JLp ciyo ^^Jl 

t iljlst y c5 iill 01 . Vj jUj-Jl vlULJl jJL*- Jp I |1 p-r^ ( 1 ^ ^ 

<Ja .^1 jj (JiJij c <u jjl^JI j^Lsa«JJ Lm<1£ju! J5-JLj jj^aJ ( ^L>«jJL L«Jl j JJKi; ^1 

JLj** : ( ' r) oLit4 L* ai^ jj 2 ujlo4 ^ IjJP l_*)5 J^_) . A-jU A**j jll 

UJj^i 4 ^^l j-^ <u^l 4 dJULiJl j <** Jifll L f+i* y Ajlyl y jiSl ilU- 

Jp CjjJjll i Jjb jJaJj J . 4_^l jXll a 5 J-pl jJ Q0 9>mt 4 AjL^JI J->-t ^JUaJ l^jjf 
^ JL>-I o J2**0 A^lLf L* y*JJ A.;»A«A4 jj jlUJl AJj 4 jjl j£-\ Jjljbf 

^lUJl J-plji fjz>J C-*fT! j£S\ aS j sL* Ua> JLpI ^5 J->-^j V ... ^ia«»»all 

4^4^bfl lj^ Jl J^Cj L-J^PJ . AJ fl i ^ > wfcJ l l^rfJl ^1AJ flj>* >«lj ^ ll 

aj^J 4 j jll (J+j J>-1 JjJl I Jut iijJj d)l5 I jJp ^ ^ ^s^ljJl jj-®-* 

Ajjj j^lII j^Unll Jl J-A:.~1I J yp ^Jl <->■>■» XI > I ^UojI ^ A^>1 ♦!»! 

. Aj-MrfLil 


Heinrich Suter, Die Astronomischen Tafeln des Muhammed Ibn Musa al-Khwarizmi in (\\) 
der Bearbeitung des Maslama Ibn Ahmed al-Madjriti und der late in, Obersetzung des Athelhard 
von Bath auf grun der vorarbeiten von A. Bj5mbo und R. Besthom in Kopenhagen... hrsg und 
Kommentiert von H. Suter (Kobenhavn: A. F. Host and Son, 1914), and Otto Neugebauer, The 
Astronomical Tables of al-Khwarizmi. translated with commentary of the latin version 
(Copenhagen: [n. pb.], 1962). 

Ahmad Ibn al-Muthanna, Ibn al-Muthanna’s Commentary on the Astronomical Tables 0 Y) 
of al-Khwarizmi. two hebrew versions edited and translated with an astronomical commentary 
by Bernard R. Goldstein, Yale Studies in the History of Science and Medicine; 2 (New Haven, 
Conn.; Yale University Press, 1967). 
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^lH)l Jytll ^JtS^ll ^ jftJl CJjMi Lu&Jl l-t 

<JU-pI ^ c ij^Jl i^jjJLJI (J j>- L^JL LLljj* <s£ ^JDl { j^t y <j! j+-& 

a«^Jj o ju jlp oljlJtj ^Jj US' . ^LmJI U>m«i Vj c ^JLAl <i^U*f 
. cij^JLill SL>- J^U- L^-jJI JJ ijjjJl y S cS^JJ 4jjjjJli-l aIVa Lr J J\ 
cilLaJi |*JLp v 1 /-» * ^Jut ^ jjUfj a->-L< ^1 ^j-4 oblJLJl J y*-?* ^J-2J jl5j 

US' .UL^I ^ ^t>ai yLP jllJl D^JI ^ uIjla ^iU aJj c° 0) cr JLkJl 

J^>- (^^^Lil ^Ull o i^aJI) AmjU Jj Lsj> iJUuMb* ajI^Iaj! ^jL^I 

<> Lb <ut o. r UJ! JVjiiJjlj* : (n> SbU g-:::.,! ^ 4^1^! ^ oliUL! 
aS’Ij^I J~^*j V l* ^ j3a\ y L-l c->U»Jj 4 41* j*j> <1)UJ^/I J ^4P ( J-/aJ M j^S/ 

. <^1 J— ^31 ^ V jt * jl** j* U>1 v J-^al aJT l$J Nj 
Jl -UjjJl 4 ^^Ll! jJLp dJlill (1) jiJl J^U- c ^yfiu\\ y JbJUJl Jii JLilj 

<_*• ^ >fc)l *UUJI J-i y LfJ U *~ '*\ jju 4 UJ ji J^JL»j 4 

(Moshe ben Tibbon) <j j-J ^ aU* <1)1^ . UjjJl d) 1 jjlS ^jJll! 4 a 4 Will dUu 

y* C->“^ JL* CJlS* 4 jllb O j-fl-i I 2 (_IJ ^^-oJLLj j-*j 4 UUiJ I |V->- jJll 

^ 4 ajj-jJI d) j-j {y 4 ^^ ^^Lll jJLp {jlill d) ^ a!I ^y UJ y JJ UU-^ 

Nl i* 1 \ X * * ^Ull ^y L y* j jJaJl <JuJ> J ^jUl 4«^^ll calls' 4 ^ ^ \X 0 ^ ^UJ| 


Moses ben Maimon, Sanctification of the New Moon , translated from the hebrew by S. 00 
Gandz, with supplementation and an introduction by J. Obermann, and an astronomical 
commentary by O. Neugfcbauer, His the Code of Maimonides, Book 3, Treatise 8 (New Haven, 
Conn.: Yale University Press, 1956). 

Moses ben Maimon, Le Guide des egares, traite de theologie et de philosophic par 0*) 
Moise ben Maimoun, dit Maimonide, publie pour la premiere fois dans l*original arabe et 
accompagne d’une traduction franfaise et de notes critiques, litteraires et explicatives par S. 
Munk, 3 vols. (Paris: A. Franck, 1856 - 1866), vol. 2, pp. 185 - 186 et 193 - 194, reimprime 
(Paris: G. - P. Maisonneuve, 1960). 

Ijlail id)j^U y\j J _p- . \\0 . (T 1 <~Jb jJLsaII (\l) 

Bernard Raphael Goldstein, «The Status of Models in Ancient and Medieval Astronomy, » 
Centaurus, vol. 24 (1980), p. 138. 

D. Romano, «La Transmission des sciences arabes par les Juifs en Languedoc, » : J * I O V) 
dans: M. - H. Vicaire et B. Blumenkranz, dirs., Juifs et Judaisme de Languedoc (Toulouse: [s. n.], 
1977), pp. 363 - 386. 

Nur al-Din Abu Ishak al-Bitrujl, On the Principles of Astronomy, an edition of the (\ A) 
arabic and hebrew versions with translation, analysis, and an arabic - hebrew - english glossary 
by Bernard R. Goldstein, Yale Studies in the History of Science and Medicine; 7, 2 vols. (New 
Haven, Conn.: Yale University Press, 1971). 



ol jIjl* jiil 4 jaJLp Jp ji>-l jjj . 4 JIap ^*^p 

. l a > JJLP jjjJxJl il^sSf 4« a jS\ J>\ 4 .6 Ll> cl I ^SLaJJIj JLLP ^3LI 

^ (1) <1)1 J Jj a^£ jtk-x Jp ilJUc* w ^ 4 j cJLlc j 

. (j^LJil LiL*nl 4 jL^^U { j&*j obUijt iJjif* dJU jj ( jJl tiiU 

dr! ^ j-c ^-*^jjl obLSsJlj oLaJL u J yA jl£ LS ^rj j L « 11 <->■ jXjI ^JUl JA-Ij 

4iJj^ ^ (Y ahuda ben Salomon Kohen de Tolede) JJaJLkl! yjtyS dy jJL- 

aJLp Jjjp LaS^ . ^\Y£V 4^a JJ 4.~..d.‘«J 4 jT * jj «Ljj>JIj J^spS/I ^^3 4*jS 

LXJLaJl 4 iJL*< j (^ r 1 £ <1^ J ^xll) (Levi ben Gerson) by y & 

. -L i l l 4_aJj-4 ^3 Sjjl jJl L^LLl 4jJlLt JjVl *jJL| c-lljJ ^^iSI 4Ajj^aJL 
( JJaJLLJl «l cUUJlS' aJULljIj . fL£s Guerres du Seigneur) jJI ^>jy 

^ j . ^ 3j**L) jlLJl jJU- Oj^aJL 4. jCL <L 1 1 ajJLL « • < 1 -^ JIj^O 

^9^ |1 t^frj ijlaJl oM 4 jaaJLLu ^SLaJ j*Ju aJjL^ L y**J p-j J-4* 4 £j| jJl 

aJl^» J.., « » 1L LaLc ^ j « A.l la j ^SLaj l) 1 ,y 4 4-i J jjJlI 4-JLLaJI jJa| jJaJl 

^3 L-L-l CJlf (_^t 4 JU-I j l* lx 4-J jJ-l (1 ) yJ £jj 4-j-Jj yA 4J^ jj (1)1 . cl^|jL>-S/l 

. (^£3^1*11 jJLp jlill (l)jiJl 1 ^^>-j^ <J^i <^5^ ^l la^AA ( yiy£j 

4 d)ji>-^Ul f-LJUJl 4(JjSfl A>-jjJL 4 i)y*j 4 -^ yA ^y^r 

J! ^jli**** 4JLs4»1 ^LaIp oUL^I <1)1 4oJL*-^Jl LjjS/ 1 p. c^Jb ^Jdl 

^1 LjjjJl ^ja ol^ ^il! ^ jXj |I ciUS ^L4 . 4jjjjJlj 4JlJjJl j^iajLJI d^i-4 jjJil 
jlil \$y^* £jj 4 (Jl^il j-mP (Jj-tfJl ^3 

j ^ 111 La ilL* j Oj-j-iJI JJ (^ f t * o-*» J ydl) (Samuel ben Judah de Marseille) 

l^JL^l JLa3 Jj j 4 (^3^LLl ^.1 p ^^LLl o ^ 4)1 LiLu^l ^3 ^L^l dnl ^ f**^ 

Jj\Ja>ol ^3 (JIjL^Lj 4Ja^I ^L l ^1 a*j1 Jb J ^ 4JjI>mj 4jLnjjl aJa yljujj « 

£yA y&S 3J^ lJ-4 JJLP ^1 jl^jJl ^jJJa JJp ^ma^mJI 

. J-S^l jJI (j-^t J C— a «*» J J-C AjJb ^J-P SyS^yA y* j 4 ( j_lVl (Jl (^JjS/I C -^) ^ .-a , . i . l l 
L * jAi 1 JLa yis A* ^A gjaj (jl 4 <JV Jl^l 4^eu^t\yt d/il J 
^Li«Jl ^^.3 ^LaJjVl I JLa JJ L^ut JJLLjjjJ jL^I jJj Jj-i 

^UoJ jjjt 1 4 ) 3 ^ 44^^ 4ij^ 4^ ^ Jj ^*-4< 4»iJJ3 JJ oL^Vlj 

. H . i* 4 1 £bi 4 cJ) jJUoil (^) 

G. B. Sarfatti, Mathematical Terminology in Hebrew Scientific Literature of the : jleu 1 (Y » ) 
Middle Ages (Jerusalem: [n. pb.], 1968). 

Bernard Raphael Goldstein, «Ibn Mu’adh’s Treatise on Twilight and the Height of the (Y \ ) 
Atmosphere, » Archive for History of Exact Sciences, vol. 17 (1977), pp. 97 - 118. 



LaJUp* *. J jJLi 4 fUD 4j»i! j3 ^jp L* JL>- Jl ISj^- ^ LjJLIajj . ^Jx**>iil 

jl 4 £^aJ»J (viiUJl |%JLp) C^LjjJl ^JLftJl IJl^J Xj>- ill jil Jl 4 jnsAiJI IJLa ^ 4 cImO jJ 
iJlA (J J->" AjllS^ JLi j oLU lit>Uaj| C<4 j* 4(_£ ^JL*Jl 4 £^aJ»- Lj jjOj 

. ^ ^1 V-Alj^a ^ Ji A-i JL^- jA La JS’ (1)1 4 

jJLp Oj-SJl a LlL-^l) J-*i j aJ jLiil j ^ la >j 

. J-5j*-p j ^1 J— » 4 silLJl ^Jp ^ jJil ^1 c-#b^j 

4 (Arles) (Jjl) qM jaJ ( j>» A-a-^jI A*»A» j^awl l ^j^a j^-1 ^*P-jLa ilbjhj 

Jjj^ ^ o* jz * JHaj iojjJl a>«a«jJI JJL 4(^\Y*YA ^l*JI jl>u 

Lai 4 aJU jJL AJLa <_£ J**i 4-iJjil I JLa ( j^j ^ Jl » j*P»S ll v^-^l J-^Jl 

CUlS^ ^l)l AjjJalll I jj$ CmaI ^lll 4 A*j j^Jl CjLsLmJJ (J j>- JUaj AJLiL^a 

^jJ> jIaj j .Aj^-jJIj A-jjjJl jCJf; jli\ ^ Jaii C*^L ^ JLii 4 c 5 ia-^ jJl j j ^ill ^ SJLjL- 
L^kJ 4 La 4^S* j^nJL) ^jlUjLwJ.1 4 j*«jJI <1)1 ( j^j ; ».l.la > a jjJij 

4C^ ^Jl ol >Jl apj^jP (iHJL Luli . i_*Sj£ll I*La a^mjJI oULmLI 

b*Lc j L*-j 3 £jli ilLjk l)j^j <l)t Oj± 4^j^-S/ 1 L^La SJL>-lj J5^ JwiJjJ 4i^>- 

Jp 4 aijLlII ^ jj>«ill 0 j5^ j 4 L^jLLl 5 Jl 4i^ > o 4 0 j-»L 6 j^Jl ap ^«p«ll a JLa 

. LjjjflJ i T # , * * * AiL*ua 

_ \ V AA) j jj>- 4 Ajj^aJL aJL-p! ^i^Vl ^^LLaJl Lat 

. (Y£) (Avignon) t)^-^! ^ jJtlL ULp-t ^U^aj 1 

^a Jil jU jt ^ j^JLLu ^iLftJ ji AJ j-S^Jb 4 ^Jjja L^Jj LiJ^-a JL ? J 

^ ji>-\ ^oIaJLj LfllJLi^l 4 — j Mlj 4 oil j.»Jk.Uj JLjS'j^JI ykljJail A ; ^a>«.i.H a^Lpj! 
Jp ^^Lual J^-i»J J^Jjl JjLS 4 A^JUaJl A^jjdb J -LwJu 1 . Oa-^La ^iS't 0 J^J 

^ jl>J La^ . U>-jL ^IaIjjV aj^-jJI a^jJI ^ ^>* jSl l Jp jj ^ill 4 jLJl JIapI 

L. V. Berman, «Greek into Hebrew: Samuel ben Judah of Marseilles, Fourteenth - (YT) 
Century Philosopher and Translator, » in: Alexander Altmann, ed., Jewish Medieval and 
Renaissance Studies (Cambridge, Mass.: Harvard University Press, 1967), p. 315. 

Bernard Raphael Goldstein, «The Arabic Version of Ptolemy’s Planetary Hypotheses ,» (TV*) 
reproduction of the entire arabic manuscript, which contains the second part of book I, and a 
partial english translation. Transactions of the American Philosophical Society (N.S.), vol. 57, 
part 4 (1967), pp. 3 - 55. 

Bernard Raphael Goldstein: The Astronomical Tables of Levi ben Gerson, Transactions- (T O 
Connecticut Academy of Arts and Sciences; v. 45 (New Haven, Conn.: Connecticut Academy 
of Arts and Sciences, 1974), and The Astronomy of Levi ben Gerson , Studies in the History of 
Mathematics and Physical Sciences; 11 (New York: Springer - Verlag, *1985). 



oL lL: * S Jp Jjl*^->- < 1 ) y*yr (y ^^£1231 

4,£dJl J-R^LmU^ • 4^A>bM o^Ln^ jl ^a Jj| y+JJ ^.o.l ^uLmJLi 

J«*J 4j*~AI Jioipl <ldjL> <J JJL 4j£J 4 llai AaJL>«1m>I Ia LJIp 

d) _jA^0 {j*} 0*J (J^-oJ^il *LJLJl £jA -i-XP CjLLju ftJLflljl (_£ JJl j-^jJl 

ot jJ-JJ . ^^.S^LlI jZ* dJUJl 0 jill) ^ jUi ^Jd! jjsAij (^^Lll jJLp ^U-l 
*J 6 j^»Ua <^JL*a p-UJLp U! ^Jl ol^Jl L^UJI itpUiVl Jp ULk. ift\ J4 

^ \X?r 2ij jaII aJVI jPj tc->V <_*» J^Xp Jjj .^j-ill ^^L-)fl ^UJl 

f <Yn) olJlJL>.)ll J dUJtfj tALpjVb f LiU fJLiiJ ^lj\^>L->!l ^UJI 

^-i*X-f^ t 4»il^ Jp jMZm~+A y\yL* oL*^i Jjjj^iJ! lJUb JJL«JL>j 

(Tycho Brahe) ^1 y j£j Jbu UJ Jjj .Us J&\ 2ujIj]| oU^-frll jlfJ^l 

JU^ j oYl ^ t S ^jb ^ jl Jp ^ jXiJkl ^Lil! Ula (^j^LII jJL Lp ^aLJl j ^iJi) 
Jjj 4 ^j-4-aJi JLkj y±j ^ ISjJIa otSj . ^ } ojJ! aJIp 

i a a JS^ (J^i^ ^j£J jJLp ^IjJt OjaJI 4 (JJLo) Lsiui jJUlJtJl jjI I 4 JI jLil 

* / YA) Ui UL£ CJ15 

Jl j^-) (Emmanuel Bonfils de Tarascon) J j£—l ^ill y J-J jJLp ti ^ ip! j 

£ 1 2 l l J-sAij t j y^yr Cj-i Lf^ J-^r c 5 *xJ^ (f 

4aJLai1I aajLJlJI <JjIjl>- ju^ « ^LuJl ^ Vj 4 aJLp ^xaJLmJlI 

JxsAJ JLlj IJLA . 4 4ajIj AbJwJ^Ul J| 4j^*aJ| £jA 4 4ImJI 4 jaA.11j 


Shlomo Pines, «La Dynamique d’Ibn Bajja,» dans: Melanges Alexandre Koyre, : jJaJ! (Y o) 
histoire de la pensee; 12 - 13, 2 vols. (Paris: Hermann, 1964), vol. 1: L'Aventure de la science t 
pp.442-468. 

J -j*j b jr^ •X^^‘1 *X«P 4 il h t Jp d ^C i tl l bi*P Jp jjI 

Edward Stewart Kennedy, «Late Medieval j t(>4V\ tv^uSCJl j\* a* A x* : « y^UJl) jjSJla 
Planetary Theory,» Isis, vol. 57, no. 189 (Fall 1966), pp. 365 - 378. 

Bernard Raphael Goldstein, «Levi ben Gerson: On Instrumental Errors and the (Y"l) 
Transversal Scale, » Journal for the History of Astronomy t vol. 8 (1977), pp. 102 - 112. 

Hans Henning Raeder, Elis Strdmgren and Bengt Strdmgren, eds. and trs., Tycho (YV) 
Brahe’s Description of His Instruments and Scientific Work, as Given in Astronomiae Insturatae 
Mechanica (Kobenhavn: I. {Commission hos E. Munksgaard, 1946), pp. 29 * 31. 

Edward Stewart Kennedy and I. Ghanem, The Life and Work : Ja> I t y\ J y- (YA) 
of Ibn al-Shatir: An Arab Astronomer of the Fourteenth Century (Aleppo: Institute for the 
History of Arabic Science, 1976). 

Bernard Raphael Goldstein, «The Role of Science in the Jewish Community in (Y4) 
Fourteenth Century France, » Annals of the New York Academy of Sciences, vol. 314 (1978), 
pp.39 - 49. 



Ij? 4 0 y yL) Jjl Jjf" Jp ^SL«jj 4 jLLaiL! jliJl JjIjl>- 

<J*o . Up-M j£+m I jyS \$x*p < 3 >Jl > |IUl y« (jS/l p-L*]l £j jJ Ol^j 

^ Ul Jl y-) ilLj jILm y> (Schelomo ben Eliyahu) ykU I y y yLi ^j>- y 4 Jlill J^. 
5 jjj>-S/I dj^LmO^j 4 O-^jLLlI JjlJbL-l ^£+**1 UaI 4y<jdl JJ okyJl aJU yJl y* (^TA* 
(TA\ aJp jJa^ 4 d)l^JUJl) >-T {Sj+p yaJ <£y^z ^ y y>- y« 

4 ^lt«) ^~jJl y» J^Ap- y* oiyyp 4 JjI*> (jjfi yaj JjlJpo J* 

y V • fc-Jl y*Jl lijb ^JLpsLmJJ . <n) (WA 4 JL 4 II 44>> Af^l 

o-j jp ^ LiiUJb j+i 4j!Ak:i (^rr\ ^-Ji » yli) ^jUJi ^yUi 

y. ju V dJUJJ .y>Jl y^l ^UJI y >Lp (JuJUJl 0 >11 JJ JUi^fl 

ciJUJlSJ Ojycll <>J 4 -Jj-aJI ^y yalll I JLft 4 li*«P >£l JJL^ *1 y>-J 

pJL*J ^/ Ia5^ 4 Ajj^aJI JJ yalll |*-P- jL» O yo (!)Vl UlpUal^l y j 4 4>lfljyJl 4b U yJl 

• J** (jj 

«j| <Jj|jJ- <1 aA»* Ajj^P y yp 4 p*«mJ ^LjJUjJl oi£i,l oLUjJa^> yj UojI JLpsjj 

^Y) 

4p-j Jp Apb^jJI oJlA c> Jj j . jJLp ^ULl 0 >)l l A*/aZjt y C+juJ > j yll 4 cii> 
5 >L* 4y* jjJl oJLa d)J . \ 0 * • ^L*Jl Jl y>- 4 <JjcJI y*-l yj> y JL*jlp-VI 
4> >Jl ciliiJl |*JLp 4-Jlyy- >l*j c)L ^LoIpVI Jl La*JJ l^Sf 4 ^pIp- 

tjiyjjjjSfl JJ C-JU pj 4-L>>Jlj ijj^JaJl >LJI yjl ^oL«J Ls4ut L^j Jj 

yl yj y* liy^> 0^/1 y^P 1 LJap^I J L/ti * Aj^maII <aJL)I ^ in ■ xly 

c)l L^5 . ^ ^ JliiiVl IJL 4 J 4 J^jT <jLjk ol olyj y* *■■!,> ^1 4 y* y£*Jy >j 

AjLwx ^LijuJI y j yJLb» 4 S^Lnp JpJL* y Lma^I dJLj JjIjlp- 

y»l J jlJLi- jJLp ^>LlJl i>Jl y* iy^-P <■ >■ «*. > Ly JbJL^ |%-j ciU-L^ . ^ 
yp y>-T j-iy* IJLaj . Ijjj— y v-JL>- bJu> y y^- yij ijj-p cJ jp-L <jjJL« 4 jJpLiJl 
. <r °V^Jl iiillaJ! >*>>11 (JJI c^l 

Goldstein, «The Survival of Arabic Astronomy in Hebrew, » p. 36. (f * ) 

Sezgin, Geschichte des Arabischen Schrifttums, : y yiiil IJL 4 J i^jyJl 4-*yJl >3 ijj (t“>) 
vol.5: Mathematik , p. 324, 

JbJLP pju ^ . 11 a uiJy 4i^l 4 0 Jill y 0 > Jj yi-S/l lip jl >JJ .^UjJl ^1 f*\ 

• cM «y V- (Ij ‘^^1 

Goldstein, «The Survival of Arabic Astronomy, » p. 38. : >1 tO • ^\) <*^p *\> jk£ (T T) 
Grazyna Rosinska, «Nasir al-Din al-Tusi and Ibn al-Shatir in Cracow?» Isis, vol. 65, (TV) 
no. 221 (June 1974), pp. 239 - 243. 

Goldstein, The Astronomical Tables of Levi ben Gerson, p. 75. (TO 

Goldstein, «The Survival of Arabic Astronomy,* p. 38. (To) 
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^ ^LaJLaJ) (Ji^pl \ jJ *S l)j«uJI 3 ^ J 1 <il > » J l ^»j3j 

lilLiJ! P ^ { j#j {jAJ 4 OjJU <L>jP ^ J-vOJ JL-mJ yA jyS 3JlP 

_pl pu (J! iiL^VL ^3^Lll jl Lp jUI jjJaJl ^ ^Lit ^ pW" 

c olpj ^ jJLs* (_£3l^l j yJl ^ l^A^j ^XLdl JjIjuJLJ 

A fl .Ll.1 ^ J^Ll* t.5^^ jJUliL JUojI (Jp ljJl£ 3 >j^Jl c)t iS‘ JU » j 

. <T1) ^)/i p ^ 

<*^JLp S 3 U <1)1 4 ^ 4*:^ jj-Jj c 3 ^Jl p-UJLxJl 4 j OL^i^ V 3JLp jZ & I j 

jJLSi I jj-p ^ ^IpIjjI d)l^ Lwjj . S I j~S obl^ a, *49 >7 oNLL« 1 1 j*i£j c <u.2.».2->- 

. j3Ua1I <J! c JLuu JJ c mJUp! p xi^l jiSj c ^pwdl JLp 0 pJj 

f Le Lz vre des oli p »»£]| ^j\jS jp ^jjJl ^ LaJj^* <JJ p->- p 4 j1 Lo-S* 

03 jj jSj . ^. : >m.rJl ^ 4 jL; J p- i-liLu <Jp ^ p 4 c^JLJi ^ c <JUl *L£ It J eclipses) 
L* J « /? . > < <c iJ I ^jLIsj <u4jUI Jb>l ^11 ol j^iaj l. aI^II Iti3 

Ia! ^JUI 4 <jp-> ^1 ^Slii |» : >;:H ^ ^<--51 ^ v ^oUI j£\ 

1jc« (1)1 ^ jjjjJlj p-LJl £• AsdiLla U J~s\ vL*p- 4 Aj^ialll ftJjA A3 ^J>»Ia L JLoJ 

sAlJl U^4 4.P j-+-£- 4 6 jJfcliJl olJi.'O*. 4 4 0JL>-j JUL! j 

<— ij^o OjJL* * > 4 <Ljj-*JL ^Lo^mJI £t\j J Ja^l ijp-j aJCU cJjy 4iJ>. Aj^pOJl 

jJLp jLiJl 6 J-5J1 (JJ l 0*^ 3j-«jj . (_^ J-J-P cJ pu Jp-Vl cJjP’ 

oils’ (_$ ^>-1 pjjlii JJ oblol jt-jJiijj 4 C/ 4*>L-Nl IfplyU jpiJ c (^31 >UlI 

di L* IIaj . I 4 I 0 ^ (HL ^ 1 (l^i / 43 ^'^ i 4 / |l^' 4 / <*^>*z~** 

oU-Ua»)|! yJa.nj l*^la.»j U 4 Aj 3 j^Jl AAjUaJl jlUl ^jl>> oLtJ jrbjVl aJja (1)1 3I3IPVI 
viJJLjbj . 1 j-^- 3 j-jJl (J^p- dU^lSj 4 |»pAL» l l 3J yai (I^JLmII (J^p- 

Goldstein, «Scientific Traditions in Late Medieval Jewish Communities, » pp. 235 - (Tl) 

247. 

Sezgin, Geschichte des Arabischen Schrifttums, vol. 6: Astronomie, p. 246. : Ja>\ 4 jLi £ Jp 

Y. Tzvi Langermann, The Jews of Yemen and the Exact Sciences (Jerusalem: [n. pb., : Ua^I ^JaJl 
n. d.]), in hebrew with an english summary. 

. oJL>-lj ZS&La ji5l jt £ q {£ pUi #-loiil ykj 01 yil oUl ji\ (TV) 

Bernard Raphael Goldstein, «The Book of Eclipses of Masha’allah,» Physis , vol. 6 (TA) 
(1964), pp. 205 - 213. 

I. Twersky, A Maimonides Reader (New York: [n. pb.], 1972), pp. 463 - 473. (V^) 

Bernard Raphael Goldstein and David Pingree: ((Additional Astrological Almanacs ( i • ) 
from the Cairo Geniza,» Journal of the American Oriental Society, vol. 103 (1983), pp. 673 - 690, 
and «More Horoscopes from the Cairo Geniza,» Proceedings of the American Philosophical 
Society, vol. 125, no. 2 (April 1981). 
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JbJL^ i jjla*. iwjS' Jj 4SjjjJ-l ^jP ji U p L^ojI 

<1)1 4 ( j^al]1 Jp-U ^ 4U.*1jj C~JLi c)l ^j.la?M.t US’ Y^ ^bJl ^ AlillS 

^jjl <J jl jj- JL* 4 Ajjm-P cJ j->-1j u jJL^l! JJJLwJlI |JL*J <J j^9«ll ciJjll 

^•j . t^JL-ll »UJUJl UpJ ouLi wiJiS 4 * • * al^ Jl y*- SjjbliiJl) a^IaJI 

^4 SJUJLp *Ua>4 s-jlI&j U ^a.m»J f'j&i Uj J*p£ 4 Ail Vl 4 ^^aJl lJUh d)l 

. viJULill jJUl twAJjil ^jJL>- ^jJx> 4<*JLs^Sll 

UojI Laj 4 A^JlxJl oVVl a 1L~4 Ja-^jJl j-sAjJI ^ I J~S 3^4;J| jjjSCliJ I JLa) 

^Ull Jl ^>") «— j^jlapl 4 (Jliil J~~4 J*3 * UjjJl U-jjJll ^jIj Jp cJ jAl)l Llpl lazuli 

Aa^sU>* APwUt^pJ IjLsAJ 4 ^ Jl iiW-1 J-^ <>* J-^l ‘(f ' * • • 

^SlJLiU ^I.A.««. 1 1 Ijl*_4 oMVl ^-4 cjLuoJI !JUb jlS jl5j . a-*uLl> 

. Aj^JLaJI J jIjlA-1 y* li^Uail S Ji 5.» 4 oLU*p- Jl *y*\}\ oy 4<w*Slj^Jl ^olj> Jb Jl>»i> 
<y £ 1 ^SLjJL) apjUI oLU^Jlj o^LjucJI y* jr^ jy*-> ^ ^ t AjLJLU 

Lli^* Aj ^*P y tj 4 A**jVj A*j ^P cliljj LmmJ LaS* 4 l 3 » A ^ l l liXA 

t) j-ijJl 4 LjL-m» 1) JLJjjJl Jl AiUVlt 4 ^ i A -"j <!>1 d)j$ * m 0 *UJ-P c-^JbM jSJjj 

(JvaJL«w4 pLaJLpj (^^UlI jJLp (hlJUJl l) jill 4 ^*jjj) jJl ((^^^Ull j-1p 

*0i>’ 

Ljjjt ^ 4 aaLip < 1)1 jlL ^ij 4 la^«« jJI j^ajJl ^ 3 ij^Jl ^LaJUJI jl A^p^i-I j 

J-s^Sfl U-3 4^^Jl |%JjcU OjitJL* jlUJl ^ LaS 

^ I yj lL jl 1 jc,[\*~.A tJLft ^jA li^Uaili . U* d\ ^ ajj-jJI Jl a^* jJUj 

* j$ oJLP 4 Aa1i52- A^aJLp ^1 ^4 


Bernard Raphael Goldstein and David Pingree, «Astronomical Computations for (i\) 

1299 from the Cairo Geniza,» Centaurus, vol. 25 (1982), pp. 303 - 318. 

Bernard Raphael Goldstein, ((Descriptions of Astronomical Instruments in Hebrew, » (IT) 
in: David A. King and George Saliba, eds.. From Deferent to Equant: A Volume of Studies in the 
History of Science in the Ancient and Medieval Near East in Honor of E. S. Kennedy, Annals of 
the New York Academy of Sciences; v. 500 (New York: New York Academy of Sciences, 1987), 
pp. 105 - 141. 
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(**) 


Jjs* o'^ 


<aJUL» 

JjSlI £uJl £p\j t(.V> > i- ^ ° ) ( j-^i3l iJLf! ,y4jU I jU»>l XU4 

4 J^jJL> j* ^LJjJlsai iljji! »5Ls-l cfU^Y tL- J1 S^jJLI <__J 

. LjLm<(| i *- ^ ^iil aJLa. i .JlI <^JLmJlI j>l i j -/* 1 jjij aJpL* 

^yJl A.» ..lall — ^LSLj^jllI ^jJLmJIj A>««>« vail ^jJLaJI jj-Lj 4jlW^[l I J-b 4 . ^ ^jJLL^j 

4 1 ft ^I lwmJI jjft 1 ^*^Jl ftjdi aJLa Ajj^aII aaUL *■!!'* 

JatJ jVl aJJl^oJI .Jin.lJ |l lil^i . 0 JL/b LLm-1 j* ^ c_JaJl jl U ^I^-l JLaJ j 

^*]l ^jJLaJI ftJLb jjJflj a o^| 4 Lp • oLJl |%JLaj 4 ^-pIjiaJI V— « ^JLaJ ^miULI 
4 iujjJl aJJJL L*L>-I ^ fl/tfl I^J l ^t 1 q 4 >- j^UJlI < 1)1 ^ 4 <LjjaJ! aJJUI l^iL^ 
4 tojJL> I Jla li>m^> jl . aJ jJIjI^JLi l £>- jt 4 aJLJLaJL ji ajj-jJL jI ^LiJ^UL oJl£ l«Jt 
JJa ^ IjJ^Lp j-jJUI jjyJLJll (jt (Mudejares) «<j\JL>-jdl» olX— v* JL^} Jl 4 0i| 


. il AhjiU- SUJ (*) 
. Z jL+j* ajwU- ^ Sl^t (**) 
. ijM jli jJiij jJLlil aUI ^Jvaftll IJL* a*^Ij ^li 
Juan Veraet, La Ciencia en al-Andalus : J 4 JI i&JbU j aJL»LlJI IJu >- jJl IjjJl ( ^ ) 

(Sevilla: [s. n.], 1986). 



(^1 c (Moriscos) ^ 1 ^ JL^^| j^ij 4 0 i^l 2 ^ 

^-oLJI 0 jJLll j->-ljt ^ tLj-fcLt ^j^-^.mII IjJLipI jJ! Q^JuJ.1 
l^**! ^ J4AU M 4 J^uJU ocs^IjiU oI>UlI oJL^J LJL^l OJ . ^t>L*Jl! jJLp ^LJl 
Ll*xIj^ ^ iwJaJl j! Jl S jLi^l jJL^j . aJ^jUI _ <Ljpt*i>-Vl a^LJI ^ 

La»*3 01 4 Jl>*i.l iJlA ^j5 aJL^JJI oL-ljjJl qA&* (Jl JiCjL> Jijju 

. ^JjaJIj CjIuj Si A^JaJl ^ jJbdl £Lj>jIj 

^lj| ®^*JjLjS/l® <uj5 0L Ja^^il jJL^ 4 A**ijJL)l oJL^J jlia^/U jJJLaIj L&-3j 

jJu\ l* Jl Jj c^Ml li* LJU- Ju^ ^1 aJL~<}!! Jl ^ ^ ^ l*-L_*i~J 

4 ^1 4 a^_L*JlI LjL~J Ju*L 5 AjULa.pl Jp v—>jjJl 

^JLll j 4 ^^^LAl ^.lill Oj-aJI i _^ ajjij-jJI JL^>- 6^jJU>- cJUla (_^jl!I cLJLp ^jiLilJlj 

4 A^ r . ^ ^ 1 1 »Ml® Cj^U?- ]a* >/> SS£ c ^jjllll ^Lli ^a Uju L^jJJ JLa^il 

. itU aSCL: ^ jJlp- Jp 4 jJLp ct-JliJ I 0 ja)! ^ ^ai3l 

. jLmJL« JSOl, li j j*-* 0 j ji aJLJ (j;Jia Jp j^*j (_£Jlll ^>jlill IJLa 01 

iiJL]^ 4 JLkj J ^Jtoj ^*>LJL1 jJLp (jllll 0 ja!I CT^ Aj ( j^Ij N J^JL> JLa 

aJLULo 0L® 4 ^ jJ>-l 4-^>-lj I ^~>szj£- V J^Ha^cjNl «,dp oV 

. btgJl (3jlj-Jl ^Jaj (3 j-ill ^ <L»ji Jjiaj £• cr JjjVl ^ JJ^* 

C-J — A*i>j3 — A-wJN AiLajj ^s^I ^Op p-Laj jA (3 jl 6*i-A (J jl 
oJLi^l Jiij .JiVl 0 Lp _ r JLp o yiJl Oj^i^Ij 4 L jjij ^-LJl OjiJl ^ a ^rs a 

^Ipj AO • ^Lp A*il jJl A-Juajj| 0 ^liJl Jl jja ijpj** JUS/I ^-1s> aXoP 

^ ^JLftJl (J^U^UtaMwa JLA3 ! aJ^ ^ 3 43^U>- Jg yA*ji (£ ^ ^ ^ ^ * V* \ 

ji^cjl J 1 L^jJi: ^%J-uS/l |».UI lj->j • (^*iU^I OjaII *bj Jf-Ls os* 

j */x.n 11 jl Lp (_^^U-I 0 J-2JI JLdJj . Lbjil (JLwi A*3 Lilli oli^LiJl ^p aULJjI 

U ji j-^Lij 4 ^ ydl pLJl (jp t3jLi VL^*I jjJaij 015 (_^iJl i^^JI LX 4 J 

Luis Garcia Ballester: Historia social de la medicina en la Espana : ^y> ya£-\ li> ^ Jeu\ (T ) 
de los siglos XIII al XVI, coleccion textos (Madrid: Akal, c 1976-), vol. 1: La Minoria musulmana y 
morisca, and Los moriscos y la medicina: Un capitulo de la medicina y la ciencia marginadas en la 
Espana del siglo XVI, Labor Universitaria. Monografias (Barcelona: Labor, 1984). 

Juan Vemet, Ce que la culture : J&\ i i> j3\ J oL^L-ll oJLa j jJaS Ijl^ jl O^** 
doit aux arabes d’Espagne, traduit de l’espagnol par Gabriel Martinez Gros, la bibliotheque arabe, 
collection l’histoire decolonisee (Paris: Sindbad, 1985); traduction allemande: Die Spanisch - 
arabische Kultur in Orient und Okzident (Zurich; Munich: [n. pb.], 1984). 




(1)15 jJtp (1) Ji\ {jA *\j£j\ ^aJLaJI ^A jj| IJLa ul> JLoij . bjjiJ ^j4^Jl Jj4 

Jill c jJLp vlJWl (1) jJill £• IjLj |1 J^Ua^jVI . ioLJLiJl ^ jJlxJl j C ^L^I 

JLmJ jl J . ( ( j-J >jj*jl) 4,»»i|> .nil Lib**} L_*Jp 4 la M. \ 4.J.4J { -* 

bJli!! j jiJl ajIJj ^ b*t£ <J ^p c^JJl J ol>L*4J LL>p 
v^JaJlj oLJl j cfJULoil ^jip J^JL> ^^JjLjSfl a-LJLp (_£jp oii-l oJlA JljJaj . jJLp 

\j\>J{ (1)1 (31 ® jUt^l fjA jj V • oL*pL^]l Jl p-^aUhiAl ^1 UlpJ i Apl jjJlj 

4>-Ij &\ j (jLi-l ^jIj 4 la.nl J— I dJULa (211115 oLsA^dJl ^ajo J ^>- aJL>- 

. JbJC*»4 ^3 I JlA b! j jJu LLt^ jJ 

(^Ao » _ V^)) &US)I :Sf, 


ol> . (Ji-IaI* bjJ jl ^JLp LJL-wal ^Ul d) j^Jbll ^ 

. <u>-U ( jA IJLa 4 ^ Jl>- ^j^jxll ^ <— ■* Cx* (3j^^ ^b^r^/1 

(aJ» jJtJl 4 -h^I^-j) 6 jJLflJl dllj d)^i 4 (_£ j->-t 4-w>-lJ 

0 ^til I 6jjjJd| 4**^ C>1 >■) ^iJl jJl 4 ^j^a]| i /I *>» null Li 

^L*~l la IL> ^JoiT.«*i > ,. (JJLL* ^^jLaj olS ob./L>*i.li5 4 

(^VAA _ Vo*t) JLp JjSlI Lr Jju)l\ . JL>*II ULa oUbti**l 

^ ^L£jk «JL>- j^k jL» Lu-J IJLa ftllapl (^U! _ <4jLp jJ|) 4 6 j^aai aJLjl>- ^ 4^U 
^4 bJLP (1)1 b5 . ^Lil ^ jJUti 4J jdJl oULJl oVjbfcW - jJ-Jbi 

JSlJLp- #-l2D| (3^ IJL^Aj . lUbr c--»jl^ c5^>"l 4ld»L>- i! jit 

oVbU oJLa - <n) y^ t^U-l Ml ^ AlJSil UU-1 ^ Cd2jt ^J1 oU! ^ 
. 4dl cbl5 4 ( j«JjjbU 4jlJb ^ pJjJlj ^IaIaVI 3^ cJ*Aj ^^lll 

jib> J ixj l) 15 4®(j^^bJl® *i>l ^.a^ 4 (^L>c^>4a 1I jt ^JLAl jlp ^b J 4 I) 

^jd ^ j^JI ^ 4 1 j^JD ^jl>- 4j 1 ^Li Id 4 <2->!jl>-S/ 1 (JLi^l Jp SjJULj 

d)l5 4 J 0 ji ^*Li- 4 JL 4 JI JbJL^> (1)1 4 jdlftJl (1) Ijill Jbt . 4 ia.nl j~ 4J 4Ja ji 

.(^jdl) LLjit Jld 015b (0 

I 4 J y L fS\ kill? j4 Jj5l 4 j^JLP 4j^ 1 (JjVl C L^VI oUf - JA ^6 j./l*.wU jLljjP (®) 

r jJiil . jll ciiLUiM {j* j^i N Ha . 4j j J&\ 4JL—*Vl ^- 1 3 ^ bU 

Pierre Guichard, Structures sociales «orientales» et «occidentales» dans VEspagne musulmane, 
civilisations et sod6t6s; 60 (Paris: Mouton, c 1977). 

Julio Sams6, «Ibn Hisham al-Lajmi y el primer jardin botinico en al-Andalus,» : jJaJl (1) 
Revista del Instituto Egipcio de Estudios Islamicos en Madrid ', vol. 21 (1981 - 1982), pp. 135 - 141. 



J-P 4,* M JLjIkiJI dJlS* aL^Vl JbJL^ aJL~. <jt iiJLi V J . (V) lJL^ |JbJL£ 

oLlS^L jixlj . olJLJL ^^JjjS/1 ^ j c^sAjJl dLli cJjL«^ 

Jp ^-*y J^jLwni J^is-L c»»*ifel ^iil A-J^jlill j^L^ll jl>«J 4 j^aaJI diiJL) 

. *I^mJI Jp < * . L J lIj <L > «. ^mA 1 J^LrfjSlI dUSj ^j>wJIj oIjaJI oL^jLc 

v» <j IS* L* I jiL Lf«tj 4 4 * i I j*P jl 1 4 « 4 4. »4 .> > fc >tl I 4 (jL«Jl I JL|<» 4 JLjLjL£l]1 cjUPj 

OjJaJ ^lijJL U ^^iJl oLJa_*il ^JLp ilL-fc 4 4_^_>- • iJLi,* 

. p-i*il ^^-JjjSfl ia-^^Jl ^ ^«. >iUl lj ^^JUJl jJilll jl 

< 1 ) jiJl ^ jliJl cjLsaJI 4p-**»Nl Jj-fa? l 4 j" <aJ 1 <^JLll 4 j-JjU^II j5"| 

dUll Jl 4^5Ull yu ^UL! o^U! J 4 :-* ^ jl ^JLp ^1 

p : >.::.tlj dJULiJl p-U JJl~. 4 jl*_Jit oLUT (plY\ _ 'HY) (Sisebut) 
did jjJb 4i£jj 4 4.* lall ^ o j obliS J ^>> U«d pJLd N UJj . 4_JoJl j 
IJ*>ULp I j : *« iJ Ja-n-t d^>- Epistula metrica ad Isidorum de libro rotarum : c^Li^Jl 

C^ Jj toJ 4 ^j jil 4 ^ jljJl 0^ • ^AJtil O^wnij ^mAumJI LJ L *H i J> W>^^ 

^ ^^LaJI |» 11 Jl ^ry ^ H ®-i-* • ^>c*+£ J^-^dNl jjXjy\ ®j 4 ^ 

d[* ^Sl jJl ^ j /' ^ De natura rerum <AiS JJj (Etymologies) ^^olSUadVl <y\z£ 
IJLa ^ . JjS/l iUjl! *jll * jj .4 j Oi U i->i tj**-*^ 

p-j a^JUJI p^jLdl ^all aJjLJI _ 4i**l JL mmJJ ! 4 J«^Jl 


Manuela Marin, «Sahaba et tabi'un dans al-Andalus: Histoire et legende,» Studia : Jiu\ (V) 
Islamica , vol. 54 (1981), pp. 5 - 49. 

David A. King, «Three Sundials from Islamic : jJaJl JjuSlI ^-i aJL-JUI jujl^ J j-p- j 
A ndalusia, » Journal for the History of Arabic Science, vol. 2, no. 2 (November 1978), pp. 358 - 
392, reprinted in: David A. King, Islamic Astronomical Instruments (London: Variorum 
Reprints, 1986), and Julio Samso, «En tomo al problema de la determinadon del admut de la 
alquibla en al-Andalus en los siglos VIII y IX: Estado de la cuestion e hipotesis de trabajo,» in: 
Homenaje a Manuel Ocafta Jimenez (C6rdoba: Junta de Andaluda, Consejeria de Cultura, 
1990), pp. 207 - 212. 

Manuela Marin, «‘Ilm al-nujum et 7/m al hidthan en al-Andalus, » paper presented : Jaj\ (A) 
at: Actas del XII Congreso de la UE.AJ. (Madrid: [n. pb.], 1986), pp. 509 - 535, and Julio Samso, 
«Astrology, Pre - Islamic Spain and the Conquest of al-Andalus, » Revista del Instituto Egipcio de 
Estudios Islamicos, vol. 23 (1985 - 1986), pp. 39 - 54. 

.(^>-jdl) . ol2:.t,U jl 4*<jUi£Vl jt (^) 

Julio Samso, «Nota sobre la biografia de Sisebuto en un texto arabe anonimo,» : Jai\ ( ^ • ) 
in: Serta Gratulatoria in honorem Juan Regulo (La Laguna: [n. pb.], 1985), vol. 1: Filologia , 
pp.639 - 642. 



J^sll JU J JeyA\ _ ^Ul jJLiJl Uj^j jSSNl y‘Vl 

i > jJ y> (_jLl$JI l JLa j . Libro de las Cruzes j-* ^ jjoJS/ ^ yt 

<<cmJ ^JsUil oJLa y> y h ^ ^ 4 JL* ^pMa oJLp Lj Jl>- OuLllSl ^jP ^al! aJLJLj 

j-j^Sll j-fcj t (jj*LJl J>*-* ,< l JLjJ 4j^aJm <j-* L*-> 

.jisS' ^ £jUi ^ ^a; ouVi «Jubj *(fV<n _ vaa) JjVi 

cLJLp JL>- Jp 4 j-* cr aj LjjJ Ia 5 Caj } SX ^ Libro de las Cruzes y UJl ^j-J jiJl 
A-3 v _3 yj V j^aP ^ 4^lS' 4 JJU3 JJ AiLp[ 4 jJlj ^JjS/l ^JjLiStl ^*,..>ltll jJUtfil 
c€ ^jUli ji (^JLi^Jl jULailj — 4 A-J j— Ji A* »y >>oJl bj^j 

4^1 1 $?la <i>- A^jjjJl Q 0 jt cl-L* (31 *■ JI - (jlljJl jl 

^fdl cJl 5 jJLsaII ^l £>4 A4jtjJ^v tjl Jp ^jlU { jeejjA^ ^31 aJIlLJI ^*«jJI ciJlJJlSj 

^aLl> <Jl>oJ Jl3 4 — >^a1Ij LajjjIj jjJjjS/l a-^jL# (^jJl ^jJLaJI 

. I jjJoj (ji-J jZJl 


I jjJaJ Jiwll jP Libro de /as Cruzes t^liS <1)1 - *1 

JJ LJLaJtJl LJL> jil j ULw-l y jlS' 4 JjS/1 <LiJ*}Ul JJ aLpI *y-t y 

aJl>- y Jju L* JI AmaowJI o L i a il I y £jjJl IJ La ja!*a I jl5j . ^nJl 

ja\s> 0 \ y jyaA\ JJ y ^.1>*1^I AjL ^UipVI JI jpJb L« LjJlii ^^^JLlVl 

y _ ^JLp ^.pU-l j jiJl ^3 L->j _ JL*j UJ aJ jiilll JLp! J ij ^ U) (^ • • Y - ^A\) 
ykj 4^^wJL^Vl aJJI jLmP 4 6^ Ip 4 o^P'^3^1 q ^jJIj aJJI jl^p ^pJlLI J^j 
L _^>- V jIjli^ oLiAill IJLa V j . allflgllg ^{j fl jlpL^>b _J 

Julio Samso, «Astronomica Isidoriama,» Faventia, vol. 1 (1979), pp. 167 - 174. : Jai\ (\\) 

Juan Vemet, «Tradicion y innovacion en la ciencia medieval, » in: Juan Vemet, : jl iJl ( > Y) 
Estudios sobre Historia de la Ciencia Medieval (Barcelona; Bellaterra: [n. pb.], 1979), pp. 173- 
189, and Rafael Munos, «Textos arabes del Libro de las Cruces de Alfonso X,» in: Juan Vemet, 
ed., Textos y Estudios sobre Astronomia Espanola en el siglo XIII (Barcelona: Facultad de 
Filosofia y Litras, Universidad Autonoma de Barcelona, 1981), pp. 175 - 204. 

Julio Samso, «La Primitiva version arabe del Libro de : y y£\ lJu j jJP Jal I O T) 
las Cmces,» in: Juan Vemet, ed., Nuevos Estudios sobre Astronomia EspaAola en el siglo de Alfonso 
X (Barcelona: Instituto de Filologia, Institucion «Mila y Fontanals», Consejo Superior de 
Investigaciones Cientificas, 1983), pp. 149 - 161. 

Juan Vemet, «Astrologia y politica en la Cordoba del siglo X,» Revista del ' j ^ ■* ( M) 
Instituto Egipcio de Estudios Islamicos, vol. 15 (1970), pp. 91 - 100. 


Too 



ill y\ ^iUll ^jii] (jl ^ 4 j JLP (^Jllll j^l 


IJUb jSf c LiJV c-j jJUdJl c-jIiS’ J-s^l d)I Ml 

j-5 Jl (1)15* jlaJj . dUJU a^mJjjS/1 aj Lilli LiuLa ijJLo jlS'Jj JUi>-VI 

^iJl^ ^(J^-P’^J&xii *|JL$JLJI* eL-JLI 4*jytJ! aS j> iJJ | I A c-$ Oj'j jJbj _ 

Codex R.II 18 c-jLiS’ 4 JL*i^# «l>-j jJj . <LiJ'>L)l L*J j-« _ ^Ao 4 ^Lp oIju 

jjJUj_>)l Z>e natura rerum v-jLlS’ ^ Uj^- ^ ^_4 (^JUl JLjj-SL^I ^ (Ovetense) 
« 4^ ObU i x<Vl l~j\*S £jA A& jA+a) A-j| J 1 

6 Jutj . £j| . . . J j jl>- J fVV<\ J VVA <J^UU oli^-XlL UL, 

AJLjV cIjIL? jJsl£- ^ JL»«j cA^jjJl A_*JJIj A^JLaLa oil? ^>JLw Ajb jA I 4 K o(j^I>Jl1 

aJI < k,>1 >* *Ltf>U S J^1 jJU^ll J .oLSUiJfll Jp AJJ^ ^>1 

aJ^ jJa^> AJb^jt>*ll^ T Jp **"* ^ «t > ll A j ^ 5 JU^j 1 

(Jkb lUjkj . A*j^aJ| AaDL I^aIp oLuLaJI Vi* < A Vi, m>* C >X) )«L< A« oi^^J 1 Am^II 

. JJ jl ( 5 jj-b 3 i)/l -U-iJ! cijjo <yjp J-J {ja Ul c^-ij Ljil 

IIa bl>«j jl^l aJ«*^M «p7 ^jUl (JLjf* JJ Lil jj»JL| JLf {j* lJLaiJVLj 

\ZJj>- { jl\ A*j jaJI Aj 9^ yJl JJ j~Lj (1)1 Ljfc . ^1 ^a jM (jl^il ( j**J 

^ jJ jLj a_UI ^Ul Historiarum adversos paganos libri septem c-^Ll^J i-j-U j_i ^ 
^1a C aL>- {J*j <_** 

. U A>w? vJUJo 

A^jlijJl j-s^LjJ! Jl cJ Jlif* JJ <l)Nl J- w jJj 

. (Calendrier de Cordoue) aA> J i c-jL^ fl^ycJ.1# 

; ^JaJl v jlyall <5jjJs>* j 0 ^yil o L iailU JUij L* ^y ( ^ 0 ) 

Julio Samso: «Thc Early Development of Astrology in al-Andalus,» Journal for the History of 
Arabic Science, vol. 3, no. 2 (Fall 1979), pp. 228 - 243, et «En tomo a los metodos de calculo 
utilizados por los astrologos andalusies a fines del s. VIII y prindpios del IX: Algunas hipotesis 
de trabajo,» paper presented at: Adas de las 11 Jomadas de Cultura Arabe e Islamica (Madrid: 
[n. pbj, 1985), pp. 509 - 522, et M. D. Poch, «E1 concepto de quemazon en el Libro de las 
Cruzes , » Awraq, vol. 3 (1980), pp. 68 - 74. 

Gonzalo Menendez Pidal, «Mozarabes y asturianos en la cultura de la Alta : j la )1 ( ^ *1) 

Edad Media en reladon especial con la historia de los conocimientos geograficos,» Boletin de la 
Real Academia de la Historia, vol. 134 (1954), pp. 137 - 291. 

^jAy )_jlj : ^ t (SJ'M Cj^J^ A^j^-I a)L51L ^yj> AaLcII ftJbJbdl ^-1 jll C X V) 

. ( ^ ^AY t[ . <1) . i] : cjjja) ^jjb ^ J\ jlp jj£ v |1U1I qj\j v ^ 



jjN j *LA?Sfl oli-Ja calls' ^ jj-JjuS/l *L_UL jJLxdl J-saH! s*l ji j| 

< y t jAS jU*j^)/l jl Jj jt~*L • oJLa Uj yj ^ 1JL>* aJLi* 4 ^ ) cr JjLjSh J>JL>- 

(^1N - MY) ^LJI ^JUJI jp^l jlp j^p ^ ^JjuSfl J> UJJI fJ LJl 

C-JT (_£jJl Ji^>*^Jl 1 <w*l£ J* JL>-lj JJ bill .*<1 { j-JjLjS/l ^y c-Ja_)l yA Jjl ! J jA jj 
Lr Jj . «Li: ./a 4 o j.S' oJl^Jl ^yLuJj t Aphorisme jl jJp J^-4 jlS . ajl^ y 

jI-jJl jl l»l jjbS/ Aphorismes Jl tolls' JJ ^JLJl La «aphorisme» 0 jLp j* * j-soill 
ujlii' jJoJl) jjJUJj I <Jj_aj LaJ 4 oJKJl oJUb (jS/ <JJLb « cjsJjil IjLj- 

.^Vl obllkll £lji1 j^ £y Jl 1 4*JoJl oUJLlwall i (\ • 4 * i^iASUiJttl 

oljUl jLJ Jp J>*A>- c^l (jd^l fUbSfl j^ j-^i *c£j^"l <j*j 

pj* 4<(MY _ AAA) <li\ J~pj (fAAA _ AA1) jJLllj ( f AAl - AoY) J-^ 

jj j-* J-H-^J AjI Jj Jj JP* I JujLjLpI j*S> • ■**! c)UjI 4 Oj* j > w 

. c-Jfcl^JI jUp <— jIiS cjilj* j> alj>- jpjl! 4 *UaSfl <Jli) jl J>-1 <1)1 US' . jUj 

y ^w! y-j^Ul ( ^Ja)l jlU&H j£)j 4 (^Jlil! jp* j]l jlp j)l IJU jJJ Jilj 
. Aphorismes c-jIiS” <y ylb a— >• c r -iS’ jjI j*j jj ^ 4 ^ 

jSt < jL^I aJL>- { j&j ■■g >*j jL-a jJl jl>4 jUILLmiI j >» *m\ jj L f+£ jl (_^j jjj 

JjJL ^JJl (p <\VV _ MY* Jl o) 4 jj jlp jj JLx^j v.^ ; lflll aJiSJj Ula JS^ . iiJLiLl 

J?* dr* 0 ^ ijjJ-l 01» CJ* 

jlkJl) *<u»jJl jjp i^jdl 4 *jJLa!I •o'JI (JJ i_i_^K {j* 

^xjjIj • apIjjJI |Jp Jl^ dJU jUf -ULiJl ijjl J>»I jj 

(Columela) jJ j5* >uLlJ j^U* ^ j^r*j S 4 ^Ip J^JLj <J IjJLb oJlS 4 Ijl>- c1^jJl>- 

ijijp 4 j?^ jJ ^ JJJ-J ( jJ> I jlil JL>» JJ JhAj jl N jLSj . Jj^JjUS/I Apl Jj Jl »UJLp JjJ 

ijjJaJl oJLa o^Sjjl Ji) j . *>L« jJ jS 4 ill fjj}\ De re rustica c^liSO LJL-jJ CjJ>j1 
4 (Y unyus) ^yJj v-JlS' jp * Vr Jlj^-) jjI L^SL- oblfJLi^l Jp 

4 jiJ j . jljS c <Y Junius Moderatus Columela £• c*j>- ji ^ jJl 

oLiJ jl I j ^ la a OjJajJl aJu* (Rodgers) ^jji! 4 ^ ^VA ^L*Jl ^ 

Juan Veraet, «Los medicos andaluces en el Libro de las generaciones de medicos : J * jl ( \ A) 
de Ibn Ghulghul,» in: Veraet, Esiudios sobre Historia de la Ciencia Medieval, pp. 469 - 486. 

R. Kuhne, «La Urjuza JT-l-tibb de Sa‘Id Ibn ‘Abd Rabbihi,» Al-Qantara, vol. 1 : JiJl (\\) 
(1980), pp. 279 - 338. 

:a* r li ^Jl jiV a^^Ull y gpll ybr J vl^JbM jJbJl Jbl (TO 
J. M. Carabeza, «La Edidon jordana de al-MuqnV de Ibn Ha^aJ: Problemas en torao a su 
autoria,» Al-Qantara, vol. 11 (1990), pp. 71 >81. 



£-**1 jll JjUaJ 3 j^S/L *jju iDe re rustica o^t £* a* y?y~ obl+JLi-J 

^ja «bjll kX>«j bit I j^kxA i ^j*L*a!I ^>jla (jsi ^“^b^utj ^ L&JLtS 4 4^LmJLI 

Vindanios Anatolios dc Berito ^JUl ^IjjJl * aJjil £• ^ obl^JLi^l J^Uj 

c«**> - bj, ijMjtJjj J . 4jLLx LjLj-^ jJ <3?m«o OjP jJ ^ J£ jjO>Jl1j 

/ Y> Vindanios 1 jiyt - bkp j jyrjj 

^ jLJl ^L « jS jJlZ * y*j <^Jl hjjal\ y Jh (J*j 4 <dt 

ipljjJl pJUJ *\!aj t j£j c lloi^- c_->ll£Jl jiSl cJaiU- JLii 4 L ^JjL»Sfl ^ 4-pljjJl 

4 ►ULJl a^mjJL 4 jlUiII *ljLj) <*JL«il Ljlw»J 

IJa jl jl . jJLJl o jJaj j ^j-JjLJS/ 1 ip I jjjl |«JLp <u^L«S/l 

^ jJLdj ^Jp ft 'JlSj^ £!>*>■ tlH^ cil ■*>*£ 

JjJL G^LJL l jJLp ctJUl (i) j£)l ^ JjSfl 4 4 «/t*«.ll jl jJLp (jb)l <1) jil) ^1 jjJI ^jjl ot j 
^JLL cits' 4JL^J 4 j*— ^1 ^1 j-«Jl ^j-jl jS Jb |1 j . j^p c^tlS «*ljl 

Jjjj .< . . . d)jj^-l JjJL* J *. . . ipljjJl ftULp j4aj Jjii» ! J-ftPaJ Ajbl^JJuJ 
ij-*-/* <JJUS j 4 LfJ V jjJl ^1 j^l »/a,* JL>-I JbJL^> <ula p (J - ^ y 

4jV 4 ^Lwtfj jJUoll t«Lfe C— ■» itS* ot jZJUj • ^mJjL AjJ^P 

. ^tiJL UJbJLjS <JjjJ* ( ^p jit*Jl o jjwJL.ll c^L^a>-V aJLkIJ U,> j^p 4-^1 jJLj ^ilJb 

OjP iit2i> c-» jfC^A ^^UL! j^LmJI 0 jj^l S jjJ up iJt^j jjt jJUail ULaj 

i^>>u * *ti jJlJi i-jjjJi |» ^ *~s <j^t>- ^jA (jjJj j-*ii j^s jp 4 < a .+ * * 

^ (YY ^Martial Jt>«J)/ <£j* - aJL--| y ? jj JuLju a~Jl> iJLp <1)L jS’JLl 4 ^p-1 

.^j!! pLJl 


R. H. Rodgers, «^Yuniyus o Columela en la Espafia Medieval?» Al-Andalus, : j_Ja_Jl (T \) 
vol. 43 (1978), pp. 163 - 172. 

Bachir Attie: «Ibn Haggag etait-il polyglotte?» Al-Qantara, vol. 1 (1980), : j — la — Jl (T Y) 
pp.243-261; «L’Ordre chronologique probable des sources directes d’Ibn al- ‘Awwam,» 
AU Qantara, vol. 3 (1982), pp. 299 - 332, et «La Bibliographic de al-MuqnV d’Ibn Haggag,» 
Hesperis - Tamuda, vol. 19 (1980 - 1981), pp. 47 - 74. 

\ Jilaal jj lijJL>- jJJ i ( ym^A uJl^l Ijtflp il lap » ^JJl <pl jjll ^JLiu jlidl 
A. C. Lopez, Kitdb ft tartib awqdt al-girdsa wa-l-magrusdt: Un tratado agricola andalusi anonimo 
(Granada: [n. pb.], 1990). 



»r ^ _ A* . ) JLSyJI J&tiSil ^ : Ltt 


4jLdj *lJh IoJL£ JLaJL> . (^uULl dJL>-j (jNl Iftllwwtfj ^yJl 4>- jJLil (jj 
N l^lj .lyJ J&1\ o^J! Ji^to *LL)I LU (jSl C ^LJl U>y - iLiJV 

ojLp c yfc Ijjb llsP yJ <Ll*jJl 0 jJli-1 (l)Li 4 (5 4j>“lj y«J . SJU>- jJl 4 U-mJ| L^t ^jpJLi 
ij^Ul olii]l <j! y>y ^1 ili-S/l y Lilj bJLp L*Ji JliU . & r «j JVjh^I i»Lb y 
. 4*jyJ) iildiJl £-<• <JLjLaI4 ^Ao * 41** JLaj U O yl»*l jJ 

otju c^Voi 41** yyJl ^ ^ ^ i (S V**^ Cr*J 

( jj» aJL >- ja l ^ «1> ytilL (Jjl <1 4 4*— J jjS/I oLdlil jjjjJLJ aJl^p 

- AT \) JUJI y^)l XP SjUJ Ji y *li>yj ^Ul <jy)l £. tjlj tfJUl ylyJl y‘tl)l 
\ jj 15 4-Jajji *bSf jt ^LnljJlU L»j (3j-*iJl lyjo yJUl 0 jj3LmJlIj . ^ \^AoT 

4JL>*» 4 <■«> ^JJI 4-.U jJ 4 i j»d ^Ltl jl s Jj . oIjl^lJlI y-L (jjoyo 

(iJULUl J v-JaJl ^ jJLp 4 * Ja--i cJUotj . iililll jJLlI I j5y 4<JjSll yf*jJl JL*P 4^VA1 
jlSJ j) <w>L>- Ojjj y jt lyU <_$y£ jl5 ^JJI JL*Jl pJL*jJl y oL-^LjJlj 

/ \ 4 JLjJ 9 £Jl*j <JL>- ^II aJL A JLaj (<L**jjdl) OyJ» 


OJl>- J yJ!) olyJLl~Jll5 ^ y-I 4yJLp oL^yJ** jjiaJ yp liy cJ yJ V 111} 

jj-Lft-ij 1 4> ,..< j-^Sfl y^Jj i>i.L>to jl 5 ^yJl) JL^t ^il jl (jLji'LjL 

Jl-_P <1)15 JLlli . Li j j*j* lyt (1)15 (wJL^Jb Chilli ^lySfl j4ai ^L«JLa1j . ^ 

(3 j-lJl J} ^spLi y Lp J-mi jl JJaJj 4 4^JaJlj 4 -jLJLSJI »wl5Jl ^1 y y jJl 

- A 0 Y ) 5 jL-[ jll« i-5Ll> ^ j_>-j chilli y# j 4 1 JL* . v^iXJl <J jJlJL J 

(jt ^l - ^ 1 »( f W1 — ^*\\) (jbJl Sjbj OjjJaJ 4( f AAl 

£jjll ^ia,.«il jj c ;....,U;Vl <UIa ^)1 jJl) <|> j ^y JL cbj JJ «Jla {JjyLlJl d)} (TV) 

(/- 

J. Ribera, «La Ensenanza entre los musulmanes : ^JaJl y ^.1 ■ : 11 J y>- (TO 

espanoles,» in: Disertaciones y Opusculos (Madrid: [n. pbj, 1928), vol. 1, pp. 229 - 359, and 

. 0 ^AT j£jA\ jb ! \jh UJl) ^ i ^^..P JL«^-I JLp jl*p 

J. Ribera, «Bibli6filos y bibliotecas en la Espana Musulmana,» in : Disertaciones : ^1 (To) 
y Opusculos , vol. 1, pp. 181 - 228. 


r*s 




\1a (1 ) jS £jljJi \1a jJu Nj . JlLf 4l*^l>- JJ* C.»«P A-lSil fl jj b 

♦ (<5 ajjAiSL^V! <j^» oIJiLf 3JbJ jlS’ j*i jJl <ui UJL. jJl 

^-£p (^^li-lj jJiUl J^>- 4_^l>- Sjujlp oLi£« j $£ otju <. ^ y*-l iL>-U 

. jJl . . yy-J aIL JJ oj ^^*>-1 Jbj Afjiij 4JL~Jjj <J? ji 


( SJjL) * oUill (Jjj-iJ ^ JjjJl jUl J3j 

J-^-d y djt* 4 j-Lp jl jJL# ^IjJl y p-^Vl J y+£> U>y-* **-*}$* 

jSot ^ Jj! 4il UT .^Jju‘S/1 JJ SjSXiJI JjlJbLl Jiot ^ djt ^t 4 «^LjVI c-ifT 
^Lp JpoI « ^43 . (Y '' ) clULi]| 1 %-ipJ V-JaJl J y~* ^11 J A4>.yUll ijJjjSfl J! 
y <J*~U (YA V^A1£ Xkj o) jw>U ^L-p a L+U* jt <YV) ( f AAV o) ^Lj jj ^ 
(_^dJl n^3«il yjjJl <L)l^ LajjJj . (JjlJ^* IpjI*^pI <yJl >, U 3 J lJI JjIjip - 

<l)Sl J-P JL>- JlS' Jpj . gLjj J* A yUA y ^li jS {j> y Lp o^SX 

Jl4 <jw>xdl *1 jaJLII ^ cJ*l>4 <>!■>*>■ <Lt J -U^Aj ^ \i JA jA L«Jlp 

(5 JJl Up 3j-*b jJj ^ \jly*Jl ^Ij <>J 

. AI3^L>- <J^>- cl»^> ydl oLjl 'L^JLtll cibl Jp-Sfl JJ 4 ^ ^*Sll a V jt 
lU>y J Lyu US d\S tfjUl j {ATT ^ j: ^ y ,/JjL\ W ^ J^ ^Ul 
J 9 y^A US • t^Ldl yyJg 0 I 3 V jm^)I ^ *U^I JJ |».y» L 0 I 3 a^«&JlI jl5w Cf»pji 

Jp JLjJl viJLli Jjl«j . ^AY^ o /j^ ^ Aj Jij^l /oL«J Y * L* JjLjJU ^.a^T 

Ijf 4 f’L&i^’l 4 a * . » 4 4j ^ yJl .*. ll 4jjSfl 

Jp J Ju ^yJl ohlfrlll JbJbJl LbjJj . *\ jJcJLSI ijALf uj pL^JLoJI 4 4Ja t A>-j 4 6j«P jUt 

L. Molina, ed., Una description anonima de al-Andalus (Madrid: [n. pb.], 1983), : J*j\ (T*\) 
vol. 1, p. 138. 

E. Teres, «‘ Abbas b. Fimas,» Al-Andalus , vol. 25 (1960), pp. 239 - 249. : Ja> I (YV) 

E. Teres, «‘Abbas Ibn Nasih, poeta y qacfi de Algedras,» dans: Etudes : j la )l (YA) 

d’orientalisme dediees a la memoire de Levi - Provencal, 2 vols. (Paris: G. - P. Maisonneuve et 
Larose, 1962), vol. 1, pp. 339 - 358. 

( [ . <1) . 3 ] :ojjji) ^Sa Jp ijJjiiSM JpI »Lst y ^<<21 1 t jL>- y»l : jJUl (Y^) 

. YAY _ YA\ y> ^WNX 

Vemet, «Tradicion y innovadon en la ciencia medieval, » pp. 173 - 189. : Jal\ (V * ) 

E. Teres, «Ibn al-Samir, poeta astrologo en la corte de 'Abd al-Rahman II, » : j_ iLJl (V\) 
Al-Andalus, vol. 24 (1959), pp. 449 - 463. 



0^ jA Jl ^ Jj jj-l IJla JULp ( 03 jSi ^Ij |». : >«U.L1 OiUll 4-^501 wiil jll 

. ^ ^LjaJ vlLLd I ^JLfti 4 joIa* cjuI ja ^^L*Jl) jJtiliJlj 

. Jb*^l ^1* J^Jtu 4 ( j*JjjVl Jl SJbJtP 4*.».lp oIJL^Imms (Jl>-^l <i>- jil ftJLfc oJ j&J 
Jl wJaJl Jbf ^ JjjJLlJl Jl-^ 3 JLii . iii^S/l ^LLpJ li* 

OJj . ^LiJl *L*P (_5^ <wJaJl jL* c v«-*^j-U 3 j^j 

yj j-«-Pj JL?*1 (?) 4jJLjL>- ^5S Jp UojI jL 4 (w^lail iJUb j5Jb (_5 Jdl Jl>JL>- 
^JUl s ji c*jU (1)Ll^ cujU iwJL?- Jl 4 ^1 jl*_» L*l^ ^iUl 4(jlj^-l 

JJL) j . jlJ-I ( t j\y^~\ ^ Iju (^JJl JlJLojlJI <jjI JajLmhI j-Joj 1JL>j cLJl ^>* LsajI 015' 

oLlflj Lj-Jj o\jj£j JLi 'jJjiiSM Jl 4 Owl j £- 1 yjX* ^ 

r £±\ oLU V L5 ^ yLp tpLLl o yill UL-1 ^ UjUJ cJ*p! ^sll 
jal .,rt 4 J>JL>- ^JL^wL^I Udjt jwLiJl bjti\ u M (Picatrix) 

W>il5^ 4 j^ L^al l aJLa ^j-4 j . *l*£i-lj f'Lie’S/l CA d . k 4 j1i 5 waJjj A*Jj£-j iLj^l 

Liber wli5 oJuL* LsA^I £jjJl ^La-iaNI J j£j *t j * L L * .« ^Sf 

. (rr ^^LJJ j-J-t*Ji 0 ^iJl Jl <A> j> iS 0l>* y y t yuJ Universus 

Tabula _ Jlj LawxJI OIjj^J JjLm* j ^-JjLjVl JJ l J» J cJLiot d> j-aJI IJLa { j±j 
wJsJl J^l 4l : .4> J5Lt c-JaJl ^ J>»-»1 o^ c_*r4 ^ 4 ( Ti ^Smaragdina 

LD>. yLp J^u^ 1 . <r0) «^ -ij^il ^i»l 

. ^ 0^ wJaJl ^ OlS^ ^ 

. I>di4 bj£j jl |%JL»Jl jl5l^L ^w»l ^rflill 0 jiJl ^ jlill wls^dl 

^AAV ^Ip JLJl 0i a^oJLkJI *j>-j Jl jy} O^i 4 ^JUa)I l^j 


Sams6, «The Early Development of Astrology in al-Andalus,» pp. 228 - 243. : ^lill (VT ) 

David Pingree, «The Liber Universus of ‘Umar Ibn al-Farrukhan al-Tabari, » \j fe ;l (\“D 
Journal for the History of Arabic Science, vol. 1, no. 1 (May 1977), pp. 8 - 12. 

S. M. Stem, «A Letter of the Byzantine Emperor to the Court of the Spanish : jJLJI (f£) 
Umayyad Caliph al-Hakam,» Al - Andalus, vol. 26 (1961), pp. 37 - 42. 

Max Meyerhof, «Esquisse d’histoire de la pharmacologic et botanique chez les : _ / ^L»l (fo) 
musulmans d’Espagne,» AU Andalus, vol. 3 (1935), surtout p. 6. 
i JL— < ilji 4 fLi^Sl o U » J > i jj jj jUJL* ^jl ! ^IojI (T"T) 

Lf A*M JLfull ‘. i ij>LaJI) ^ ^ jj j j * m . 1 ( SjaUIL u J lyiJl ^JUJI jl^JLI oIp 

.£Y ^ t (^ < \oo t UyL)l jUSU ^>11 





y ^ ^31 j+aJ ^ jl j«lal) ftf 4il Ji t j ^pLii' Jaii ylJj ^1 

j* jl! v^j^I jJl lj- ^ jJLp (1) jjtil ^y I yl&J ^y o y- aUIj? Li ^S jL Lf) 

^JauaJ 5JU JL>- Uii; yU y y yLp J^ot US' .(Eilmer de Malmesbury) ^jj~JlU 
(^*1^*1 ^y (^_)JjUj^UJl Uy) 4»j^Jj 4y 4 (<JU***J^^Jl) i£j> t «»<all j j -lJl 

oli aJL# 4P-U* £W> I ij->-t J C (jlill ^ Ji\ JL*J Uljut <aJL^ 4j^U A ^ US' C -JjLa 

4*PyJkJl o^UtfJl JjJbdi £K. tk.tmi Q<ulS KAjLaImIIB j\ K4jLlJl| 9 4pUJl oJUb . 4-Jl aS j^~ 

. jJi\ Jl UIjlaI jS j ijUJJ Sylt ^y>*JI jl j V Ujulp 

JkjsJIj lilp ySC ^ j • o jA Jl jtUl ^ LjUlwjI ^ylJ y (j* jj^Lp jlS JLal 

j>I.L>«i^l 4y*S cj y^tj {^* y** y* y^AJtj c L^yy* c *ly^\J U««.L> - jlS 4i^J^ 

<y U-~* V j JLJI j yJI <y iSyr -Ui ^JLiSlI ^y jJUD ^yyJ-l j^kdl Ul . ojU^ 

I <*Ly- 4 4JL A (jlili 6 s^i*«J I 

^JLp yp ^jyyll qjI^L^ .ill J^t (^-lJl t ®4J^ y yL» ® U%*«^ Ujjjjj — \ 

.^JdSH «oUil» 
. J~/>t « ^JUp jJpI Jjk; . T 
_ ^ 4 U»< V I diljijl n Lp iV ^Jajl d i i i.** ■ I ^ c >ij jX> ^y 4 A. l . x hA 4—ajJL* _ T 

•t ^ 1 

<TA) 4i» J S - > 

^jj ^jj k -> j *. I ^ .. lal l ^^4l3l IJ^- ^15 

.(^1*) ii^Ul-l *Jjj (jlkj j!) J_J tjllJl j»-^-) ^JLaJ tiJUij (Recemund) JuJ 


Juan Vemet, «La Supervivenda de la astronomia de Ibn al-Banna’,» : j 1 » Jl (TV) 

Al-Qantara, vol. 1 (1980), pp. 447 - 451, et «Marmol, obra de Zarquel,» dans: Hommage 
a Georges Vajda (Louvain: [s. n.], 1980), pp. 151 - 154. 

‘Arib Ibn Sa‘id al-Katib al-Qurtubi, Le Calendrier de Cordoue, publie par R. yk. Jl (TA) 

Dozy, nouvelle edition accompagnee d’une traduction fran^aise annotee par Ch. Pellat, 
Medieval Iberian Peninsula, Texts and Studies; v. 1 (Leiden: E. J. Brill, 1961), et Jose Martinez 
Gazquez and Julio Sams6, «Una nueva traduccion latina del Calendario de Cordoba (siglo 
Xni),» in: Vemet, ed., Textos y Estudios sobre Astronomia EspaAola en el siglo XIII, pp. 9-78. 
A. C. Lopez, «Vida y obra del famoso poligrafo cordobes : ^liJl tL^ai^JLlI J y>- (T^) 
del s. X ‘Arib Ibn Sa‘id,» in: E. Garcia Sanchez, ed., Ciencias de la Nuturaleza en al-Andalus: 
Textos y Estudios (Granada: [n. pb.], 1990), vol. 1, pp. 317 - 347. 



JLLdl j jL ^Jl jULdill \ AjJbb«il ^jA L*>«p Ua.JL>- 1 Jla Jb«j d)t 

a^pIjjJI oL^i jUi! { ^ | j 1 I ju> u *■ * - -*■) j -M 

ajlJJ aj^J»-I ^U^jSflj olj^ill Jl>«J ^,mi>) <J>UM jlJLHiIIj (UL^l ^ o^LipVI 
jliCS oljLil JL>o <•!**>-) JLJUzII Jl>«j I j^-]j ^Ual ^Jp 

cjIiS' L*lx Jil jZj i jd\ j ^ jJlJL>-j Jaljjul a-*- jJL» ^^aiJl l $ <.»«*«!> LjIJlaJI a^**j£-L 

oUill <j cjl (jUl JbjjLI vilUll |JL*J 1 jj 4^ p-jjiJl I Jla Uajl JL>j lilSJ j 

. ^lLJI jlJLoiII JJj _ (^JUfil jJUill xt»w ^JLII j ijjjjJl 

jliajulmJI l_->LlS l. ... >- jJLp <*s* < J ~* *** ^ <Jj-^ Cr*j ^ ^*l£j 

gjjJl calls' jjk JjSfl <1)L (J 2 >!■?■) d)l l; w la?M»l jJj . ^ |T *11 w>lp^.pl c-jlli' 

gp £>lj 

<1)1 j-flaj t Aj^JLmJI p^JiJl aJL>IS’ aL-U IJLa ^ JL>J 4 <_£ jp-\ A-j^-lI r^Aj 

(JjSlI 0 \yJi t pip* ^ IjlJLaj c*j jp jJ jJ^UJI <1) jill ^ 

• <> • (HJ 32 !* J 

Ja>- gi C-^xLlJ 4 AImJI jlJU <Jp APj 4 Uljj Iplijj! ^jJj-iPj Aj^O 0) 

US’ 4 (aJLLuIIc? JjlJb- olt ^la£ ^Jb-J ^ J>i — *«j aJ» ^J t) 3 j£-L j*j) 37 ; 30° ^y> yS\ 
. OLJkJl 23; 51, 20° : I^a 13 jjji\ ^ J\ ^j) 23 ; 50° 5 jOl «JI ^>JI g. 

J> jl ^L-t Jp lsj~>A\ 4U/i JiUI yij^JI oUUj^j SLULI J^JaJI (T) 

^jLj ^jl^lJLI ^yab-LlJ! ^Ujj! d)S( c(g = 1) Uo- jl\ 4 g ^aIj^I 

JLi j . (g = 12) \ Y UUL g aJ Jb- jJ JjJl>- ^ AAi.,i>4 ^Jil! oJLa d)l jJLjj . ^ll i»U 
I».Lp Jl kii U^L-Jb-I bl t a^wmjjj a ( 1 1 JL 4 o 

y L»1 4gl jjS/I ^ a . ^ JL l l Jjp-i (jli\ JJaJI fj^mi L>Jb-l 4(^L«^1 

Julio Sams6, «La Tradici6n cldsica en los calendarios agricolas hispano^rabes y : Jaj\ (i * ) 
norteafricanos,» paper presented at: Segundo Congreso International de Estudios sobre las Culturas 
del Alediterrdneo Occidental (Barcelona: [n. pb.], 1978), pp. 177 - 186. 

Juan Vemet, «La Ciencia en el Islam y Occidentc,» in: Vemet, Estudios sobre : j la )l ( i \ ) 
Historia de la Ciencia Medieval , pp. 21-60 and especially pp. 28 - 30. 

King, «Three Sundials from Islamic Andalusia, » : jlut 40 U-JJ ^JjLiVl JLlidl J y>- (IT) 
pp. 358 - 392. 

David A. King, Islamic Mathematical Astronomy, Variorum : jlaJ\ 4 JUJJU J^LfJl ojj J ^ j 
Reprint; CS 231 (London: Variorum Reprints, 1986). 




• £/. J* l/ Ji 1 * tijJI 

(_J* ,JJJl tljbj jl^Jl JjJ» (JjLij j f . t il l jLu-*) uJ ijij^'j OO 

• • c JsjLm* ^J l 1|»L«>«>1 ^ Jii |^tll aJia j . ai—J| ^1 jl> 

. a >*£> w> S/W ^ j oLdl pJlp JI bhiJ i«^pt Sj^ill ((^ ^dl) 

t aJLa JUU SjIjI ^S^ll a J la pjJl aJLJJj . J^JLJl SJll a«*j ^jjjJLpj <jU (0 

A— 17 C »^l ^ o»fci>i *i«< ^tfl4>ul ^hja! L iui C< « im*>I L^I jJLj 

* ^ J^L*I ji A w « ,/zi 

D 

t = r — - 

cotg h + 1 

— (^JL^Jl L ^Xai I jUUalll j-jIj Jp aJb JL jJI obl^d i l ^JL^J aJ» jJ pj^ij ^ Oil Jb>«j 
(_)^3 l A»^>» ^ « .> « >«i I i < mJ aJp JLS'^uw^ ^£»XJl l*iA C ^ 

C^jLdlil SJbJui *j JjL*j p Jb%I — j Sj ^SUil ^jSfl A— J jJl p— aJI Jj*i^L*> 

y v_*jjp Lj oSl Oita 4 jt-jjjiiSl IJia U)>. Ljjj» ( yi+*i\ j^Uoll aJ1*«m« Lip 

jjJl Jai- CjULw4 (JjI JL>- JLi JlSj . L^ii |I Jbj jjj JL*— ■* 

y > jjJl Ja_>- ^Jp *JL> J A-Ja jJ j— P <_£ ^J>4 AJbJb» j-P Jx>- 0_j-£-> JLi <^JLJl 37 ; 30° 

^ / * MX 


|JU» jjJal — T 

^Jl JLp ii^L>- JJ ^JLiVl y jJUuii |*JLp ^p OlSUVL O^j JLi 

^ Jb ) j jLx>j>jJl 1 Artai^l tdlLl 4— <>lj» 5* oL JUlLs • L*La L j l> 4— l ^P aJL^p • d. lllll 

J ^dJl ^ Lj- ^Li y\\ Lj^aJI 4SJ*> y j-p t^JjuS/l *LJ*1 J jLjl* ^ (Dioscoride) 
L fi\ aJx)I l_->L1pS/1 JI J jfd\ aLiaSlt Ol^lf O^i ^ 4 0^ • Jj-**b <jd 0 Ua**»J 
y dJbll y * jJl JLp Aii iA yk c^tA ^Ul yj . <^U3l |jb* y UjLwl o^jj 
AJ bj^* C ^ Jbjj-i-jj <— *il£ y» AjuIj A-U^iajt (^_>LJI A—laJj— > j^Jal j-^*f 

Aiii y A-Ja jS ^ (O^d 4 aJ^ ^ 2^^ ^->4* IjjJol — j |I *1 jiJl 

Jl jj-UIj— ^N l vd— >w tAj^lil <— JLla J-P frLbj LLliJ . C— S jJl dUi ( ^i A-JlJjJl 
oLJLa.^^ L>«^il jiai)l S^IpJ Jp ( jJjgS/I a-Lti y ULji jlpLh ^jLlI V «wJtl jJL 
fLdl cj |^j Ijl^Ca^ • Aij^a]| Ajjj“ j-Jl a*jl>wJl! u^L*3l p i p 

Julio Samso, «Sobre los materiales astronomicos en el Calendario de Cordoba y : Jiu\ (iT) 
en su version latina del siglo XIII,» in: Vemet, ed., Nuevos Estudios sobre Astronomia Espanola 
en el siglo de Alfonso X, pp. 125 - 138. 


ru 



. ao v l=SCJl I Ju J UJI ol*UI c-Jpl J1 ^JxS/l 


oLjJIj j-JLjjJ! LJLp I 43 j-p ^jjJI ii^QaJVl L$_l* o»La ^JLJ Iju^J 015 

J jt <1)15 ^ill ^ c-jIi 5 <x>-l jA JLju olJb ^iJl 43*>UaJN 1 aJlA cOL-*. J jLjS/I 

JLaLs . oJbJLP cIjI jA a\j 0^ {J^** (^»AJ| djLjJl i^JLp ^3 c— ’LT jl>*j| La ^aLLl« 

l— ^LJLpV! J v— aJ yA AjLi^j J^>«-Pj *)}j£+j <^-AljJl (_£ JLpL*^a J-P ^ j-*J 

J_p ^ oL ^1 OjiVl J j->- j->-T c_aJj-4j LaJLiJL^ ( _ r lJl L-JaJl 
^ Oj-£j Jti 4 <-i ^ j jS ill 4^-aI ^J i ^ jp-j 01 JLL c dJLlS J! ajLpI . ^La j5i 

OLS^ U-»j 4 <LjL) ^J l (1) 4^^—JjjVl JU- j ^ja j 

^-vajJl Jjl j $ la* oLLj JLi 4 jS| 4 <L)j-^J 4-L^-jil a La JJLP . ^ t ( j^» (_£Ajjjll 

^LJl Jl j>- ^ i_^5 (_^JDl Ap.** ^ <w*j j& AjjjjJl ^ La Jj Vj ^^JeaJl 

JlSIjI J-p LAjI <Sy^" kJLLLSII eJ* ^ j (juIjJI ^i) iJLiJl ^*_Lp ^ aJL-j 

c^LL)^-* jLLl>1 Jp J5-JLj La 4 ^y«i a . l 1 ^3 oLLSLIl 

J^pLlj *\Y**l JL#u La ^jJjll) (_£jljAjJl p— aVXll (jjl lJL.p 1 . ( j-JjjVl ^^3 
aJlA ^ Jaj . Jj>fcU- JUpI ^ j~£a p-A? j^ju JLJ.I ILa ^ (^\ « W ^lp jl^p- 
Oj^aJI L^jlj j-p 4 ^*Ij^-1 ^JLp ^3 5JL*»j ci^ c-Ajj-^aill i— >LS” 4 l)L^-pV| 

4jjp£- oLjLAj L^3 ^ JL>iJL^ jpLinJl j*0Lp ^3 aJL^j <5 Lv5 £ La^I JJ l^i ^P jJl 

^P 1 j-La_tL>- jj-jOJI u^t 3 ! ( j-P jl *^all ^j-jjLla-^Jl La jj>-l Oj-^j JLi ^LqJL a* a 

Ajjiaj J-P jJUjJI jJLp 4iJjja ^ j^jJl ^ La JJUj 4 oL5jj 4 JjL * j 

— o3jj>Jl) 4_*_ijS/l ujL-PjjJl Ja_L>p a, a. Lw-.« U -LIj-aj! <j»j_1su Li^UaJl 4 AjSl 

^j-L 4 oU ^iJl o JL a d->L>-j3 ^p ^ jpJL>- ajj-Iaj (oULill - Ljj_L> ^J l _ il j_>wJl 
jJ j^i lLUJlI .Cj-5 jA ^*>Lp ^ l-jULpS /1 4 J_>3lia j 4 U-wJ aJLw«_4 

De medecinarum compositarum 01 jJoJl ^*'^ l $JL50I c-jL5 Jp Lltua Oj^L 

. gradibus 


Juan Vemet, «Un tractat d’obstetriacia astrologica,» in Vemet, Estudios sobre \ j la ;l (tl) 
Historia de la Ciencia Medieval, pp. 273 - 300; Meyerhof, «Esquisse d’histoire de la 
pharmacologie et botanique chez les musulmans d’Espagne,» pp. 1 - 41, et Cesar E. Dubler and 
E. Teres, La «Materia Medica» de Dioscorides: Transmision medieval y renacentista , 5 vols. 
(Barcelona: [Tipografia Emporium], 1953 - 1957). 

I. Garijo, «E1 tratado de Ibn Juljul sobre los medicamentos que no menciono : ^ Ja il (to) 
Dioscorides,» in: Garda Sanchez, ed., Ciencias de la Naturaleza en al-Andalus: Textos y 
Estudios, vol. 1, pp. 57 - 70. 

Sami Khalaf Hamameh and Glenn Sonnedecker, A Pharmaceutical View of : j— la. ;.l (£*1) 
-Abulcasis (al-Zahrawi) in Moorish Spain, with a Special Reference to the «Adhan», Janus, 



ill 4^1 ^4 _ T 

jij . ^-^LaJI jj! I 4 A 14 ^jill ill^il ciLLJl ^JIp y a»1.»-a J 14 

A;t c j^JLa . f \ * * V k-*> <Jy <L~>- <J*J y yj*j ^jJj* y jJj 

• ®4*wdill® ( ««a ( < ill Am^LmJI tLbLl ^jw^Lb ^3 a*j L<j La^ aaJLLI 
4 L^L^So j jjl jii-l <Jjl JjL- 4 jL JL*J (Jl ^pl>* £ jju A^oJLjJI Cj'IXa 

*UA*L*J| Jl^ol y LjO^j J-~* J-ilj . A*JL yj» - yjjl gfj J Ulp l$Jl jLk 

<!)} . *LP A3^>- J^U- jj-JjjSfl 4 Aj-Ajjl^M A l *yyg (-—> ^^J-jS/l ^Jpj 

Ui^l^l y aJUM Jj^ cJ^- y LJL^I y II yJl lJu 

llilj . ^ \ *T t ^Lp J yil jLu/aJi y I oJUaJj j A«JL~a y« cjL^J j JL*j ^yJb j-a 

(Adelard de cl>L 1*- ^li yJ! ^LiJt^Ul yJl ik^SoJl IJL* cJ yC> 

aJL-p igjjJl ^ y 4 jwJjLlS/l Ji-SCJUJI ldLaI^)/ jJjJI pjjiill <j~^j t ( * V) Bath) 
o^LpI aJjL^- (£ yj* ^->kl... 1 V JLUl! . ^ yuu* AjI JL*j ^^S/l ^^jj! yL>| ( ya^S . a! I ,*> 
Liber de < — 'LiS^ yj 4^*^yitll yl ob>-j j-J- y Ai>jji>*il oLla *11 ^1 jl>wL^Ij fj 
JlIp ylisai J1 a a^LLa y> j-^ij y jl c^^ljy y j*U ! rationibus tabularum 

Supplements; v. 5 (Leiden: E. J. Brill, 1963). 

OjjjdS lijjjl y La j-iL»j (_g JLLiC. U [LjiVi ji oLjL^Jl L^ki] C-»L>- jJl)l L^klj (J-LaIj L* yj 

Amaud de Villeneuve, Aphorismi de gradibus , ed. M. :^iM, R. McVaugh ojlL* JZu\ 1 jJl 
R. McVaugh (Granada; Barcelona: [n. pb.], 1975). 

Heinrich Suter, Die Astronomischen Tafeln des Muhammed Ibn Musa al-Khwd- : jJaul (IV) 
rizml in der Bearbeitung des Mas lama Ibn Ahmed al-Madjrlti und der latein, Ubersetzung des 
Athelhard von Bath auf grun der vorarbeiten von A. Bjombo und R. Besthom in 
Kopenhagen... hrsg und Kommentiert von H. Suter (Kobenhavn: A. F. Host and Son, 1914), 
and Otto Neugebauer, The Astronomical Tables of al-Khwarizmi , translated with commentary of 
the latin version (Copenhagen: [n. pb.], 1962). 

Ahmad Ibn al-Muthanna : El commentario de Ibn al-Mutanna‘ a las tablas : j — U il ( £ A) 

astronomicas de al-Jwarizmi, Estudio y edicion critica del texto latino, en la version de Hugo 
Sanctallensis, por Eduardo Millas Vendrell (Madrid, Barcelona: Consejo Superior de 
Investigaciones Cientificas, Asociacion para la Historia de la Ciencia Espanola, 1963), and Ibn 
al-Muthanna’s Commentary on the Astronomical Tables of al-Khwarizmi , two hebrew versions, 
edited and translated, with an astronomical commentary by Bernard R. Goldstein, Yale Studies 
in the History of Science and Medicine; 2 (New Haven, Conn.: Yale University Press, 1967). 
Abraham ben Meir Ibn Ezra, El libro de los fundamentos de las Tablas : j_]a__ Jl ( M) 
astronomicas, ed. critica, con introduccion y notas por Jose M a . Millas VaUicrosa (Madrid: 
[n. pb.], 1947). 



_ JLildl JJ i yu ±\jA *yrj IJL* c-jIiS' ^ bl-jl JLa) j . ol£)Jl 

4 £plai— Jj . jL-)f! jJLSill JJ a > tj - (J\j jJl jlUJI JJ 3 j^j dl j^j 
<J 1 ^ c^jJU <J|jJI ocwvoJl JJ 3 jaJ oljj^l - 3 1^1 1 jl jl 4 (Jr*** 4-*S 

(JjIjl>ij (JJLaIj L«^i a*pI>-j 4 Ui^>t J l «■ ! »** Vi IJlp cJjIjls*' 

4^JUJh J^t y ^ A~*lSi\ ((^>1) oLJ-l) JrfL^ll jSf dUi r^yi I 

. 4,».L»*.4 JJ 2^1p L*Ia LlXJri ^jJLiu J^JU <J jjiill <JjI*jJ*I 4«.w.«^j <1)1 J>*j L*jUi 

<x^p 4^Ijl> y^ o oljb ^jJI ^ijlillj ^w^jLtll 4*m*4mJI jCmJI 4*SIjlJ1 

iy%s$\ hyj}\ fc-Ji JjIjJLi ^ .(firr/i/n) v!JWi *yr*y m 

<y oJL-u* Jlp-Jj JJ jz~J> j . (plYY /V/U p^j j^J?) • <1^* 

^Jl Jp t-^Sl jXJl ^P J* > 1 *>- J J|JL»- y dJLUS’j 4 * '^oli J jIjl?- 

UJ 4jLL* ^ JL>«jj . ^ Y \jlP 6 j-p-SlI Llli-I iil^j ^3 |I <1)1 y 

I j-p l** 4 < 4 ->- ^ 4 c5 »jjljiM jl^ *xiii . Jjllll £JjJl *jJ-L J-LwJLj 

^Kj.,.»iUaj gjj i_jIi5j c^liS" <ui y ^jilp 4 jI t^l 4 <1) 4jL1>«JJ 

<1)L 4 ^p-L jl JSs-Ij ^-pJLa 4 £*lJaj| Lj JL) Ulp-t jj&J 4 (_£ J>4 <4>- . 1 JL>- L&J J** 

jl 4 <uJLw« JJ y JjjJalllj JjJLoU i-J Jp cJl£ (^jjl^ji-l C$1) iJ-pSlI a^lll 

. o ^ JJ ^ 

v-^JL-l JjJl>- I 4 JL 4 j 4 i^-LJL* o^LjlaiI ollidLI |%JLp~ <JjIjl>- ^4»» jju jlaJj 
J jjJr^ j 4 1 • j»la_SJl cjwiJ <1)1 ^L-1 Jp (^JLJI (sinus) 

^jj| yalKli lJUb ^ . u^l 3JbJli ^la^gyll ^ <L.^a>- jP 

^ % y* c ^jjl <p* jJaiJl 1 i«p‘> uJ <1)1 Jl5^j ^jJl 

JlJUJL l ijjtlil ^jjJl ^1 yA <^Lmu« ^uii < 1)1 1 */a .1 ^ la > i » > j 

^ • t$ Y* A pip) jmsaa3I ^1 4 w <^/l 

y <*t jiJ osUJI JljjJl Ja>- JUjcl^I JjL«j t^^jlill c jJUiil 4^^)l |» .**5.11 

<J jl jJt-|j « l ft 1 1 >LaJ jl j+ji}\j ij-* ol.ll ^UJI .Aj>l>wl) SJlSLmJI SXrS 4 <Jjl jlI-I j.^ * « 
5 jjlill J jIjlJLI IjJjLpj ^JLpSfl JjIjJM A.2,T,>t_4 ajjh Sj^^Sfl 

^4JlJl oJutxJ iS ^^1 Jjljbf" 1 «pjl JLhj l ^ J i^pIm* ^*]l jJLdll _t 

oJI jJl 0 jjuLL) 4L*t jj Jljj Jai- LiLspJ (S JjI*aJU oJL* 4 2jlpLpJI 

. <^5li 5 JLSIaJI jJajl ( 0 • ) 

David Pingree, «The Indian and Pseudo - Indian Passages in Greek and Latin : jJDl (0 \) 
Astronomical and Astrological Texts, » Viator, vol. 7 (1976), p. 165. 

Edward Stewart Kennedy [et alj, Studies in the Islamic Exact Sciences (Beirut: : jiDl (oY) 
American University of Beirut, c 1983), pp. 125 - 135. 


rnv 



iJLdjI) oIpIaJL)! J?IJL*} JjlJL>- y If-UL* ^La SiJS JL>«J j . ^ *^\\Vlj 4 V • yip 
y <b 4 U cr >- Ly> yli (projectio radii stellarum) ((y*- yll) ^kall 
i(^*t JO 38 ; 30° a ■ <«rJb ajj**^- aJL* JpLLxVI <JjIjl>-j . jJl J jljJ-l 

^ly* c^lJLij) liijb yl y jJiJl l^lad>- yll < J .s rf» S / 1 Vj 

Jio! Jti aJL~« <1)1 \J*r y (Hogcndijk) cUUjJi^-yk y JLi! j . (^o * 

gjL djl>A>- dS/ villi ‘yjji>^ll <LL*i-l JsL- ^Jl ^Jp oL™^. 

• ^ y y a) y^> JS 1 l^S/j 

jt iXi V c m>ij 4 A l w 0 IjL^-I Aa» L »« l cJ^jJLkJI a^Ip| 

J> yJl J^jJl Ajj^j Ajllali! JjljJLl aJL>- yb ^La oJjh . A » l.^a Jbu C-jl ^Ijt Jj>-kXj 
IJLaj ^bP l^Jl 41 f 35 Js^ ^ l j AummJL AmmOvIIj AjjjJl AjiJLA Ajjiu ^jp 

fi jjb (j JL aj viLUJ 4 <La ,.,«. i j*+ J IjlSLp IJla j>nJl Ja^- <1 )j^j JL3 j . A_Ja y <JL* .t 
o j**5 a»/i i* ^ jJl«Jl Q«.i^p vi^M^ j JLp o Jill C«1>-^I JLi 

/ 9 %ji1I.Ju 

c-iliS - ^ii . ^^jjl IjjLl g*j *^JUJI <J_,!jlA-Ij kLSJLacdLt Jl*^f j^cjj ^ j 

V L5 ^ <> ^U, «_JI _^Jl iJ'j- <> v^l* -J^U> J ji (^Vl otiJ» 

<LtaL*_a ^JLm-j jLlJI g_jj yp j_>- ji LiJj-4 d>l— S' aJIj . . - y j l K ‘ 1 ^ ^ * 1< ^ 1 ^ 

. <on V .^ijsai 

1 5 JL>- ^e> l^jLa aJ^Lca Ji yl aJ^C c Oil Jl>*J La 

a JL.a d)t kASjj (^JJl SiLjJLj jj 0^ 4 ^ oJU^ j j.^>y - t 

a^aII oJLaj . 135 i 40° jA aJ jja Ja^- jl c^jjl ajIj ^Ip c-Jj® JLpj 

jAj 4 Lj>J yjJLp j JL^-I jJ j.iu^all y Siy jll y>»Jl ULft J jJa Ja>- UJ (Jjllaj 

AiJj . < 0 V) yjC-ilaJ (Planisphere) SjXJt ^JL^J t^LS J-p aJLLLu Jily JjJL>- 

Neugebauer, 7%« Astronomical Tables of al-Khwarizmi , pp. 61. 63, 95, 108 and : jJoJI (ot) 

110 . 

Kennedy [et al], Ibid., pp. 372 - 384. : >Jl (o O 

King, Islamic Mathematical Astronomy. j 4 1 ol _ \ a \ ^y> t <- — il jJUail : ^1 (oo) 

Sa‘id Ibn Ahmad al>Andalusi, Kitab Tabakdt al-Umam (Livre des categories des : Jail (61) 
nations ) t traduction avec notes et indices precedee d’une introduction par Regis Blachere (Paris: 
Larose, 1935), pp. 129 - 130. 

Jose Maria Millas Vallicrosa, Estudios sobre Azarquiel (Madrid: Consejo : j la JI («V) 

Superior de Investegaciones Cientificas, Instituto «Miguel Asfn», Escuelas de Estudios Arabes de 
Madrid y Granada, 1943 - 1950), pp. 310 - 311, and Paul Kunitzsch, «Two Star Tables from 
Medieval Spain, » Journal for the History of Astronomy , vol. 11 (1980), pp. 192 - 201. 



a^jJL 13 ; 10° i aJIjipI aS^>o ^jaj |*j>dJt IJLa J yb b>- juj^* 4 ^.L^a ^.1-4.-- J 
b jb>* JbJ^ ya cia (jJUl j-A JuJLxll! IJLaj . ^L».>itl ^y ftijl jJ| 

. A>*j^Ul aJLa ^ y>«j li (J jixll 


L)l jJLj ^jJD ^b~>3*ll £ja cJSlbtl ydl JUpI ^jP Ll*£ *j ja) V bJj - u 

If J jA4 ^Iam.^ 11 dl ^jJl ^ . (aIP A^bla Ab~J 4-d£ Jj ^4— Jl ^ I ftJL^Jj 

^1 JL>W ~ * m I J^p AjLlS* . «A t.Ai It »>« ll _j b 4 1 C*4jJL«J 4 4 A**^j«La I JL*>- 

olS <LlJ*>Ul ib jJabll ^yj . ^ ^-blbJ Lit y»JL| c-jLS’ jLLsflJl y>l jS’Jb jJa-xS/l 
^ US' 4 j-Ip ^Lbl 0 >5J! ijA lyt lj) (Ripoll) Jl SJULJlj YYo J\ 
JjU»j JL*1pI Oj^j JL» Am^jS/1 lIjU-IIaJJ Ujy JLp«j 4(aJLhmi A^jJLw ft jjtla lyl ^>- ^il 

/ oa) UI>JL! J> jt ^>,11 

(Nallino) yJL a*Jp ol ^a c (jbJl gi j y* a.JL»^ aUl^I La Uajl <-i yu V hil _ ^ 

^ya Ail jJ* . <b jJUa Jp ^ AgJ^n^a Jl Ajj m La Al*^ (_£ gi jJl IJl^J 

AZjLk 4 J ^3 ^. 4 mil 0 ^ ciil^ • ^LfcJl jbol 4 — * t ^p 4 4 1 IM|> AtijXl c)l IjJ I 

£-jt J yb b ^y (jllJl biL* j JajCL~j »n>«*S1 _^ll AaaUU Ap^i^ll *U J y>- 

ya jl (jllJl ya LaJ ^JlbZS 4 yjJLlll il^jt olpUJi | %-Jj OUI ^>jVl |*-i Lai . 4-^Sl j£S\ 


<Jy<-> IJU-Ij . ^ j : + lb.) o j£l\ jWjb^T c-jIiS* a.JL«. 4 ^li 4 ^ ^>-1 a->-L ^j-4 j 

dl cJLftji^l jJLJLj 4 4.«^I^]Ij 4aJLm 4 *xs ^ill ^bup^fl 

1 JLa a^j^j (.li l)j^j JLi a.JL^ 4 jL 4-La^l JL>-jj 4 AjjLl jJI Jj ^^JLaJl IJLa (Jj^j 

c-»ll^Jl llfl aJ ^JLlI A-Jj-rJI oL^^Jl <_£JL>“! ^JtSj fii Oj£j Jj Al^J . 
ft 1 b.t ^Ll^J jU ^Jl Jm^S /1 fLSil b |ij . oLbbcJi j oLp-j jJtJl { jj* *u L4JI 
^jjj d)l J-?* Lflp- l j£*+-i S aJU. aJLjLxj A 4 JL 04 a^L-^ 4 dilJlI 4 IJLa 


R. Marti et M. Viladrich, «Las tablas de climas en los tratados de astrolabio del : I (oA) 

manuscrito 225 del scriptorium de Ripoll, » Hull, vol. 4 (1981), pp. 117 - 122. 

& i^-UJ jd\ (\m) (Carullah) aUI> Jp luJbl JO)j 

*— »Ll5' l yj> oi jJ»- L» jJlJ c( r ^5’l jJUl oliULI |» ; aj ojV JL>»J 4 (^ 0 * ^Lp ^1 j->-) 

. 4 lb J oLma* ja)I 

Julio Samso, «Notas sobre el ecuatorio de Ibn al-Samh,» in: Vemet, ed., Nuevos : Jaj I ( 0 ^) 
Estudios sobre Astronomia Espanola en el siglo de Alfonso AT, pp. 105 - 118. 




Ot* j-A If- pti i-i-jV jj ^ <b j >- jllj i j£S\ .la «i c->Ll£J 4^L^4 Ow? ( \ ) 

i^ y <yj \ IT) (Hermann le Dalmathe) ^ylioJl 

v^'^itj] a£ ^ it y&- ?i*JL-i UjLm Lij* 4Jt? Ji (Y) 

. (nY) tp^>- SjjJLdlj ilj£S I ^.IxwJ cjIiS’ ( Jp 4»i^> oUJUj (r) 

Lulls' ^Jp oliLtl iUL- Jp IJLa ^yaJl (5 j^4 

jt J1 ) 4— j J a ..^S/ 1 .»!> 6 yb oJUJL>- ^JljLm»j — 

. ( 1 1 1. 1^.1 Jajti 

. c- 5 j-*-5Ul a jjl-i p . i ^..a JL» ^jlll ciilll if-bJL* ^JjVl L^LjI (3 jt vi*>^C — 

. • It t u/ll^ ^ b^>* lsAA> kl^ *AJ IkXf- 0 

1^5 c c-jV jt^S/1 jjp ioliJl O J» j>J> yk JbJbJ (3 j)c> - 

• ot 4 — jwI i-AulJb-j ) C a ji\$ c^bkjltaX^*l 

/ g3 C— ^ LLl 1 | »lp 4jbl 4a 1 C r JI I«AA c)b ^ «*« ♦ ^)j 

«d ^1 ^ j*>L4 ^ oJla 4JbI j . 4 jj1jJ 1 iajUJl i>j j£S\ oiilill Jl>- J^ 

UlA V 4^* y ^ jVl it cJl; V olt ^pJL. oJLp tf) y>- <1)1 

t J5 alJLu^l |+ « « «i««l I )j n i^3 1 i JbJL>*-u 4 a . L< t^ ^ * f- |> .<m J 8. 1 I 

j.* UtAtil JiS/l i.: 1 \+J> jPj ^jill dill! i-f-LL* iJLjt ciili ^ Ljlpw...* 

£jS/l i>-jJbj C Lo kS j £ J (^jljJl ^J-ll jb Jl>«JL> Ul, 1 ^JLf-j . 4.* ob j » ■/» It 

(^JJl villi is?-j.* ^ • ((jbJl Laj) f'la^Jl <**£ 

^t 4 --mJJL iljljJl ^ ^>»l)l ttotaL>o|V JjJbj- ^twi I ijj>-lj . U t^S * jS c^«o jl <3j-ij 


Joseph Drecker, «Das Planisphaerium des Gaudius Ptolemaeus,» Isis, vol. 9 \ j — b il (*\ *) 

(1927), pp. 225 - 278. 

«Ptolemy,» in: Dictionary of Scientific Biography, 18 vols. (New York: Scribner, : JaA (1\) 

1970 - 1990), vol. 11, pp. 186 - 206. 

Juan Vemet and M. A. Catala, «Las obras matematicas de Maslama de : j b II (*lY) 

Madrid, » in: Vemet, Estudios sobre Historia de la Ciencia Medieval, pp. 241 - 271. 

Axel Anthon Bjombo and Heinrich Suter, Thabits Werk iiber den : j la Jl (IT) 

Transversalensatz (Liber de figura sectore) (Erlangen: M. Mencke, 1924), pp. 23 - 24, 39, 79 and 
83. 
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JL>-t £)l»u 4 J**Jl lJUb ^yA JjSfl ^Jl\\ ^ iaJL>o L«JLj 4(aJ? ji) 38 ; 30° { jJ> j*Jl Ja>- 

.39° ^ ^ ^ A^l 

apIju^ <J <JL-j IjIij JSLiJ V «JLfc a«.L«*4 0 } 

*Lj ^JIxj i jd\ ^LmJJjSII oloJ^it ^ j-jb ob tiL£ OjJ> ^ vlJl£ L 4 JLSCJ 4c~>^f jJa^Sfl 
I JLf— <LaJL»t-dl ^ *^*£L»Jl jjLSI aJL-j 4_»^L>- 4 La I 4 J ulS" Jl2_!j . aJVI aJLa 
IJL> LJJ . ^ ^aUI L* JJ Ua->- <JL- jJl ^ ctJJJiSj 4 ^11 

Jp <1)U jJl pJ vi~>- (nn) (Paul Kunitzsch) { Jz 1 j jS J^J ^IjJl J*jJI U^UaJl 4 j^Vl 
<_£ jp~ £*l jJl ^ ^Ja*«S/l ^IJL^Lwnlj aUj <J j>- aUI »U* li aILuj L* c)^ 

Lf) <1> j£s d)I Jbf jj UtAtJ a— JU« i* jjP jJLp dJttll 0 jjait ^ 

A »■!■»«. * <— ->V jJo-^S/L jJL*i» LwJ A-** jjdl fl j-Aj . <^L..»4 4*a j-Uj AJ^P 

a j ^ «* j U-l jj C-JU - ^ >VjJa-*»S/l JU^I <J jIjLsaJI jjjV <JL-< jjj Iia Sj^JJlI 
. ^ a) aJLLJ! ^4 Alik} ^**Jl j>*\ ilL-jjj - J*jJ1 

Ail ^ ju* JjI i J ciUij 4 aaJIj Aj^t 4 ^^>4 < 4 ^ fj* 4 1 JL^ jj>-Sll { j l ai 1 ) j 

JI y>~) c-w-U-l JL>- J^i\ ^JjA4 J*p JI obl^JL ^ J Jp ^ y 4 


Merce Viladrich: «On the Sources of the Alphonsine Treatise Dealing with the : jJsJt (1£) 
Construction of the Plane Astrolabe,» Journal for the History of Arabic Science, vol. 6 (1982), 
pp. 167 - 171, and Ramon Marti, «En tomo a los tratados hispanicos sobre construction de 
astrolabio hasta el siglo XIII, » in: Vemet, 6d., Textos y Estudios sobre Astronomia EspaAola en 
el siglo XIII, pp. 79-99. 

Julio Samso: «Maslama al-Majrid and the Alphonsine Book on the : j la W (lo) 

Construction of the Astrolabe,» Journal for the History of Arabic Science, vol. 4, no. 1 (Fall 
1980), pp. 3-8; «Notas sobre la trigonometria esferica de Ibn Mu'ad,» Awraq , vol. 3 (1980), 
pp. 60 - 68; «Tres notas sobre astronomia hispinica en el siglo XIII,» pp. 167 - 179, and 
«Alfonso X y los origenes de la astrologia hispanica,» in: Estudios sobre Historia de la Ciencia 
drabe, editados por Juan Vemet (Barcelona: Instituto de Filologia, Institucion «Mila y 
Fontanals», Consejo Superior de Investigaciones Cientificas, 1980), pp. 81 - 114. 

Paul Kunitzsch, «On the Authenticity of the Treatise on the Composition and : jJ&Jl (11) 

Use of the Astrolabe Ascribed to Messahalla,» Archives intemationales d’histoire des sciences, 
vol. 31 (1981), pp. 42 - 62. 

Jose M*. Millas Vallicrosa, «Los primeros tratados de astrolabio en Espana,» : j. la , jl (IV) 
Revista del Instituto Egipcio de Estudios Islamicos, vol. 3 (1955), pp. 55 - 76. 

Merce Viladrich: El Kitab al-‘amal bUUasturldb (Llibre de Vus de Vastrolabi) \j, la it (1A) 
d'Ibn aUSamh, Estudi i Traduccidn (Barcelona: [n. pb.], 1986), and «Dos capitulos de un libro 
perdido de Ibn al-Samh,» Al-Qantara, vol. 7 (1986), pp. 5 - 11. 




(Jba-P-I JjSll <Jj>- Jjl < J^Jld» Ijf 4 (— »V jla^tSll <J^>- (p AY*o 

(1)1 (Merce Viladrich) ^ Ol j^i ^jtlJI I....J1 L.1 . c-JlSJ! IJla 

J j->- aJL* j jJ-LaJI ^jjIaa o. i.>r.M «<l (_$JLll jJLya.ll ja <^>\zS 

L^J (5 <JLw*j Ij- Wlg ’l JLoJll • jla^»Sfl <JL», 

\Xf> (jj* (j^-* j-*j^ ^ , -^ p c l5Jj^^ j la .*V I oLlkil U-J 

q0 j-yail 

f Jil 01 . S-SM 5^rVl <pL* JU (_£ ;^>-l olJL>*I*~4 jJ-lxJl 0 yiJl Jul! j 

*1* jl^Ij 4 <v * ) j ^aJI JUS J! ^ fbSf! ^1 (i t ~^Li\ oULJl) Jjljll 

JLa 3^ e y>-\ Lalj liL- j^SOlil l 5 SCLJ1 L«| jJfcj) jU-yaJl ^1 JJ i>-l < > y~^-* 

aJa ^j ill aaL^JI jpL^ jl^j US’ j»jU> jjbj 

jjbJl til UL* Lji jS’ 5 j^3 J--flj (wUwaJl 4-1 Jjl! 

Ji ^1 OlS” 4 Ai£>- . (J-5^ jjp <W^! « jLL^ll iiL^b Jp* ijio* l|iL 

^JUI jl^J^lj . (wtSlj^Jl aaj»UL| ^jLlsaII <lpLLhp (J j^- cJjjaa J*»p Jjl c-JlS' 

j-aJsJU ol> jJ c— u - j < j^-«-JlLJ <>• jJ) c->L>- jJ jl«J cjlJLij l5 XJLJI IJLa a * »<j 
. jJa-ySfi ^1 ^ £* 0 y> (i*--Sj^ji j-»jjliJi il^yS/ sjl>-1jj A_>.-^ io v— s\j£sij 

JjlJbr Jp jU! ^1 JJ oUl 4^51^1) iL*LM ibuSfl objJ 

^ <w^5 j^sJl 4^5 j^Jl A-srf>U>- ^ j J jJaJI Ja>- 2L^ cj\S jiA 

Merce Viladrich, «Una nueva evidencia de materiales arabes en la astronomia : jJaJI (*\^) 
alfonsi,» in: De Astronomia Alphonsi Regis (Barcelona: [n. pbj, 1987), pp. 105 - 116. 

King, «Three Sundials from Islamic Andalusia, » pp. 358 - 392; C. Barcelo et A. : Jeu\ (V * ) 
Labarta, «Ocho relojes de sol hispano - musulmanes,» Al-Qantara, vol. 9 (1988), pp. 231 - 247, et, 
and J. Carandell: «An Analemma for the Determination of the Azimuth of the Qibla in the Risala 
Ji ' ilm al-zilal of Ibn al-Raqqam,» Zeitschrift fitr Geschichte der Arabisch - Islamischen 
Wissenschaften , Bd. 1 (1984), pp. 61 - 72, and «Trazado de las curvas de oracion en los 
cuadrantes horizontales en la Risala ft ' ibn al-zilal de Ibn al-Raqqam,» Dynamis, vol. 4 (1984), 
pp. 23-32. 

M. Comes, Ecuatorios - and andalusies, Ibn al-Samh, al-Zarqalluh y Abu-l-Salt : jJoJl (V\ ) 
(Barcelona: [n. pb.], 1991), pp. 27 - 68; Emmanuel Poulle, Les Instruments de la theorie des 
planetes selon Ptolemee: Equatoires et korlogerie planet air e du Xllf au XVfsiecle t hautes etudes 
medievales et modemes; 42, 2 vols. (Paris: Droz - Champion, 1980), vol. 1, pp. 193 - 200, et 
Samso, «Notas sobre el ecuatorio de Ibn al-Samh, » , pp. 105 - 118. 

De Astronomia Alphonsi : <y (J. L. Mancha) U JL» . J . ^ bJ[ jLil ol jifil 

Regis, pp. 105 - 117. 
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< ' 1 ' us* i/y) Ojlil (jft j Lj ^ 5Jb l* IJUb j i ((^p- ^dl) jjjJlJI 4 JULI 3 

Il _ lu*)/ ^ la^S/l ^ljLLh^ <1)1 4 1 Jut ^jjJl j . ^ ^(^V\j 

IJL* . LJ jJ* S^->-Sfl ( yA ^jjJl I Jut Ju^I d)j^j Jl2j iiUJJ . ajc«UM 

. oJb Jl>- j*pLp olJLlSl jUaliL l >- j jJ 04 ^JLvaJl 

^aiSlI jJbJI J^Uail SjjS :'b)tf 

(vr) 6*5LJi yLP^U-I^O 

Jl»-j Jlij JJ ^UJl jjiJl ^xS/l (JjJl J 

^.o.Lww.4^ 4 (*5*^ °u 6 *'*** 

J . jga.Ua; oUl ^ ^ 4<Jj*>JI <blf* OJLil* ^ ^tLiJl ^1 ^5o (^JJl 

. jJLp <*) jX)Ij Uju I ooloji Ajj^IxJl ot>-l>*ill oLxl^*Jl 

^aJI ^ 1jl>- lij j** jLp JUaj jjJl ^ILmJI a-iS^ t^JJl i— aJjIIj 

yiir ^ iuisai ^Ji 4 ^jlp ^1 (j ^ j^LiVi ctiiii j^j jjtbJi j^clj 
ilL*! j . ^ UJJ llJLpj 5j>-jil 4 «> : . ^H Jjb t^LJlj JUaaJI 

^sJI clUUJl ol/tf >-Vl ^ ^11 dLL- Jp ^ L^J .^Jl iJu ^ 
IJL* «2L>c t jLs 4»*j . JUjjJlj <^2JL>- J_p jL£LLll 4 ^JLp ^.oU-I 0 jJLl! ^ 

4w : ^all ^ytj - j c I jjJoj jLfJr^ J - *2JL5jjJl*) 4 j^>-S/l 

2 « . - ^ H lj j Ur* o j-^-U 4i^>- 4 I <3 ij-lJl ^ 1 JU>- 5i j cJl£ 4 (mL.i.AI 

David A. King, «New Light on the Zij al-Saja’ih of Abu Ja’afar al-Khazin,» :^,Ia ;1 (Vt) 
Centaurus, vol. 23 (1980), pp. 105 - 117. 

Juan Vemet and Julio Samso, : JUL» jjt U-> 2JI il> (Vf) 

«Panorama de la ciencia andalusi en el siglo XI,» paper presented at: Adas de las Jomadas de 
Cultura Arabe e Islamica (1978) (Madrid: [n. pb.], 1981), pp. 135 - 163. 

Lutz Richter - Bemburg, «Sa*id, the Toledan Tables and Andalusi : J JS Sfl jiiJl j 

Science, » in: David A. King and George Saliba, eds., From Deferent to Equant : A Volume of 
Studies in the History of Science in the Ancient and Medieval Near East in Honor of E. S . 
Kennedy, Annals of the New York Academy of Sciences; v. 500 (New York: New York 
Academy of Sciences, 1987), pp. 373-401. 

Kennedy [et al.], Studies in the Islamic Exact Sciences, p. 62. : Jati (Vt) 

Robert Bertram Seijeant, ((Agriculture and Horticulture: Some Cultural : j 1 a )l (Vo) 

Interchanges of the Medieval Arabs and Europe, » in: Oriente e Occidente nel Medioevo : Filosofia 
e Scienze (Roma: Accademia dei Lincei, 1971), pp. 535 - 541. 
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oJLa < 1 ) i^itli Ajljbj jJ+tS* ^1 j}\ JyJl Aj LjA ^I^p- ^ ^ 1 xw»JlI 

/ ^ (_j ^ «.«i lfl > «<1 xL^ (3’*'^ 0"^ L*J J *J* « »/? Il 

. <vn) y^ ^ aUI o jill 


•Y'^ <L*>/L-Jl i-jS/l JUj JjL* JSwj l jJjjS/l ^y ^ylilJl (_j y_JLI jjl aj ji j 

5JllaJJ 9J j*jt ^ o Jj JL>- A-Jl5j j}\ jA Aj^j CxJjiJi Juls . <Liljb <L«jl ^3 ^ ^lilj 

(^1 J l>-j t ciDS ^|_p ^JL«j . ( j-*JjjSM ^^3 AiLiaiJl aJL»-p ^j- 4 J • 

t ^ \ ^ T o) (JbjjJl (_^JJl p-^tp (jw>- ^ aDI JLxJ 1— 1 aJ? j 3 pJ^Al <^^JL>- 

jt-Jj-Aj t j-P LaLc cjLLJ^ L-jllS' ^Jhj jL«p1 AJ j*-*J AJLrfjSlIj *\jft\ i— >L^ Jjt 

<LjjP ! Aj^j AxJLSj J^\ls> £jA Jjfc ljub ^p-S/l L-iijil ol L> J cJt^ - dJiii • ^4^ ^3 

4 ^S^lj ^jji ^j\sS ( ^J ( j^J • A-I_**J*JLfcj 4jj.xlxuxu»j 

. 4~JL ^jJ > ^ >-T ( j^aj ^ Aj-13 pl^lS/l Calls' -j ji'Jj Ajp! ^3 j 


A<C>-1 j^) lIJ lols^ Aj^jCLxxJlI AsLafJl l^*S lI^JLP' aIp- (J ^ aJi diJ^ JlaJ j 

(ai^ 1 j 3 ^ AJxjV j^Uaa ^l>^>- ^1 ^lUJl ^IjlpxI—Ij L&ro to Cruzes cpIiS' 

<pA^A o j3 4-«ju1jl4 a-j-^JLp- oLaj J ; i/a.^ 0t (j jjj { j-JjjV1 i—»^-U l^-S* 


Julio Samso et M. A. Catala, «Un instrumento astronomico de raigambrc : j — la il (VI) 

zarqall: El cuadrante shakkazl de Ibn Tibuga,» Memorias de la Real Academia de Buenos Letras 
de Barcelona, vol. 13 (1971 - 1975), pp. 5-31, and David A. King: «An Analog Computer for 
Solving Problems of Spherical Astronomy: The Shakkdzlya Quadrant of Jamal al-DIn al- 
MaridT-ni,» Archives Internationales d’histoire des sciences, vol. 24 (1974), pp. 219 - 242; «A 
Survey of Medieval Islamic Shadow Schemes for Simple Timereckoning, » Zeitschrift fur 
Geschichte der Arabisch - Islamischen Wissenschaften, Bd. 4 (1987); Islamic Mathematical 
Astronomy; «Universal Solutions in Islamic Astronomy, » in: J. L. Berggren and Bernard 
Raphael Goldstein, eds., From Ancient Omens to Statistical Mechanics: Essays on the Exact 
Sciences Presented to Asger Aaboe (Copenhagen: [n. pb.], 1987), pp. 121 - 132; and «Universal 
Solutions to Problems of Spherical Astronomy from Mamluk Egypt and Syria, » in: Farhad 
Kazemi and R. D. McChesney, eds., A Way Prepared: Essays on Islamic Culture in Honor of 
Richard Bayly Winder (New York: New York University Press, c 1988), pp. 153 - 184. 

Roser Puig: «Conceming the safiha shakkaziyya,» Zeitschrift fur : jleu\ 1 JU j^Jl J _p-j 

Geschichte der Arabisch - Islamischen Wissenschaften, Bd. 2 (1985), pp. 123 - 139; Los tratados 
de construccion y uso de la azafea de Azarquiel, Cuadernos de Ciencias; 1 (Madrid: Instituto 
Hispano - Arabe de Cultura, 1987), and Al-Zarqalluh, Al-Shakkaziyya - Ibn al-Naqqash - 
Al-ZarqdUuh, Edicion, traduccion y estudio por Roser Puig (Barcelona: [n. pb.], 1986). 

Institut fur Geschichte der Arabisch - : J_J MAo jJl ii » cjjjJ (VV) 

Islamishen Wissenschaften de TUniversite J. W. Goethe - Frankfurt. 

(1 Jjj JL^-1 £jj JL*^ f*j\s£ —I Oj£j Jl ij 

. ^bS3l IJL 4 J Ua>JL* J l» ^s^U> 
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(JiaJUaJl JlpLp 4 j*a*W ciUi aJL>* 1I yjlxll j^Jaj ^Jp JL$J* JLaJ j . (3 JJ ji—JU 
yL* jJll o *LJ yi^j [a oLlaull y* ^JLaj i^> ^Sf! old < k ^ 

ciildll ^ jJLp jjJoj <y £JL l a ^ 1 (1 JuJUl (^j! yjJl p—UJl ^lj A A l ... a 

. ^JLp (1) yJl yJjd y apI j^ll j v-JJl j 

oUUa^-J y £J-^J <3 y J+ Ioj 4(5 y-1 A-f^r yj 

yyUil oJtf pUJl Dyll yi ^ <VA) Sy>i ^lj j^JL^ It; fli yJl jlL-Sfl 
) ) (5 < ^**** ^ ®Xa ^L> |1 L«Jmj 4 *dL K o (5^^^ (31 ^^■**1^ & jla y* 

^ jy JU.ll IJla yj . o j-aO-I J J1 jLa— S ll . jJLp ^U-l 0 yJl y kit* 
y y* jJl JLP ftN y jA*> L^La j c iJ^/ jJl olS ol.lawll ^yxj JUJUl JlpL/j 

yl ydl 0> 5 yUJl y yU <5dJlj (^ % A* ^Ip jjill) 

lyj^l yJl viJUL? y LS ~AjJ'i\ jJLp (jpU-l o yll L^jJI olyll JJ 

jjJoJ y ^ yuj . oLuLjJl ^-Lp jjJa? jy ^JXaIj yJl 4 JL^aJI a£j jUI oUI jjJl 

y ImjLsLLJI* y (^ *Ao - \ * A N ) yc jll dJLLil !aj^Ij ay-j J1 |*-JL*-l! I JLa 

y -JUpI <-*s£ <_£ JJl 4 4->-L y 1 j^*^Jl o jnmJLaJI SLol JL^» y I aL^» j** 

\ (f\'VT f U Jydl) SU> yl s pSiai <OaJI ly-lj 4 f \^lj WAV yip y a_JL 

4^lyp ^ lt 5 *" 4 (1^^ y ^ (1 

j-Ju jJl I JLa ^ ^Jp Jxj yJl & jJ^Li! j+k> jlJL-SH q/** \j 

calls' <1)1 ^ ^tUll aJ> <j| . I JLa y aa AjujI *^JLJLiS'I ^ 

j^Uall a JLa yj y*j . aJL^pSFI oL^LJlI y*J (31 ^LspJ (5y"l j^Ls^ai 1 ^ 

! j$±> < 1)1 


Juan Vemet and M. Grau, in: Boletin de la Real Academia de Buenos : JL^-pI j la )l (VA) 
Letras de Barcelona, vol. 23 (1950), p. 261 and vol. 27 (1957 - 1958), pp. 257 - 258. 

J. Djebbar, «Deux mathematiciens peu connus de l’Espagne du XT siecle: Al- : jJoJl (VA) 
Mu’taman et Ibn Sayyid,» (Paris, Universite Paris - Sud, departement de mathematique, 1984), 
(polycopie). 

J. P. Hogendijk: ((Discovery of an 1 1 th - Century Geometrical Compilation: The : J&\ (A • ) 
Istikmal of Yusuf al-Mu’taman Ibn Hud, King of Saragossa, » Historia Mathematica, vol. 13 
(1986), pp. 43 - 52; «Le roi-geometre al-Mu’taman Ibn Hud et son livre de la perfection (Kitab 
al- Istikmal ) y » papier present^ i: Premier colloque international sur Vhistoire des ma thematiques 
arabes (Alger: [s. nj, 1988), pp. 53 - 66, et «The Geometrical Parts of the Istikmal of Yusuf al- 
Mu’taman Ibn Hud (11 th Century): An Analytical Table of Contents, » (University of Utrecht, 
Department of Mathematics, Reprint no. 626, November 1990), reprinted in: Archives 
intemationales d’histoire des sciences , vol. 41 (1991). 
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olJa/J .1 calls ' j J j^Sfl c-'bS' _ 
i mSf 1^ S ^)l lulls' _ 

• ^ y? y^yi^ oltj j^JlI - 

t 'jMjSjfi £j[jjj£S I c-jIiSj ^j^bl oLj^ll c-jIiS* _ 
^IjlpSII® dy^ S j> ^ iJL^j _ 

• <J y>- jS/ (jWl C->b^Jl ^Jp y 3 oLaJUj - 

$ ^ j.^llaJ ^la.,i^ll c^llS* _ 

*^1 ^y >ui 

. Ajj 4 >Ja-Jl! JlSLiVl jj-Li J y>~ oj^-^fl ilL-nj _ 

cJ jLaII (J-p J jj c l-jIiSUI oLtjJLftil ip y*-£" O^i 4 dJUjJ 

SjaLoII ^ oJLa^ij j j^k-Al ^jjl juJ j . <aiy > l|^lo ^yJ! <L)l*Jl oLspLjJI ^ 

. ^JLp ^l ^Jl jjaJl ^ 4 1 {J 4 j£j vl~>* al JUu ^ Uj jjc* <l)l£ <_£ jJl c-jIiSOI UU 

S j-iL^ ^-p obl^JLi^/i L$j 4 JLw* ^1 4 JI 1 II Jl^pt l«l 

iJL-j JL^k Jjl 4w*l£ JliaJ j . jLJM . — 4>-l> ^jj! a JL^Jj jS> - 

oLj^ J! iiL>[ - ^*SM IJlaj . iuL^>- oUl yiA Jp <wJ^J ^yJ! ^IjlpSII ^ 

4 j JLp O ijjlII d«ljP JLl ^«JjbSfl AS^j ” ^yxj>j 

(Nicomaque ^ ^A-1 ^ ^p-l* j-LJ c^L-J-l y*\sS <iikL* (1)15" ^L-J-l 4l^*Jl ^ IjlIa; 
L ybo aip ciyo ^Ul JL^ ^pSII J^*J 1 . i j* c^Ij 4 ^ y ^iJl de Gerase) 

(y*y ^y* yy cjIi^ Ji* Ll c^b^il I*ap . 4><< J « ^ 1 .1 ^ y 4 

^V 1 4 ^vlul £jA ^|p\f I C^ly »> »Jil C— JL*0 y ^yt J«Aj 

lj| l^4MiJij) AjjIjJ! 4 4jtJjil IJLa ^3 4 1<4j1 • 4*by j>^\ A 1 . 1 

• (Jit ^ *M *i* > * ijfbk+M yA 4)LmaJJ (ajjLmm4 4j^L 

4 ilw ^j| 4 1» ^ o\* iyy* {j** {j* t 

4 ^UJl ^ (Plooij) Qiyij jJtJ JULli .oU^JLJlI ja <Jjp- viUUJ ^JJl y* 

LfSl iSyS v^t iJUU aJub ^Jbyj . <AN) i--JI ^ ^ iJU- jl>J«Jl li jLi-l J-^p 


Edward Bernard Plooij, Euclid’s Conception of Ratio and His Definition of : j la )! (A \ ) 

Proportional Magnitudes as Criticized by Arabian Commentators (Including the Text in Facsimile 
with Translation of the Commentary on Ratio of Abu ‘Abd Allah Muhammad Ibn Mu'adh 
al-Djajjani ) (Rotterdam: W. J. van Hengel, [1950]). 



^ j* «ratio» Jl ^ j+a 1 oyJl ol>j ytJl aUL* ^ oU aaU- JSw 

^ j-i 1-1* ^-Iaj 4^ A * ^(Murdoch) c-. ,*,»«, > ■ j . J j-pVl IA-I c-Ai£]| 

JbJL^- |» |J ^Jp Jjj 4 AJj jjc* aJL>* (Jjl (aJU ^J l oL^L^Jl £jl>-) j+d~ 4 AillU AjIp 

yLS’t J-*-p 4 (_£j-* 4 . (Eudoxe) L$-pLp aIjL^ 

jl jJLaJI IS jLil c-jLlS' (M. V. Villuendas) ^iJLbjJLi . cJ . ^ jJtJ j yi 4 <5Ijl>- 

jjjill <ii jp ^Ul ^JjS/l c->b£Jl dL— jji (^JUI * A ^S j^ll oV calls' 

IJLa (^jJl 4 (_^J olibll |jp ^3 4 aJja]| ^Jl 

. (ai*jUL« ^ V l bJLLJl |*JLp <31 0 jLi| IJL* ^1) ctiLLJl j*JIp t jp 

juIUa c-^bS' JUpS/I oIa ^ . J-^aJI IJL 4 J ikU* 4 J ^-iJl ^ JUpI <11*1 ^jia: j! 
K^LSOiJl oU~kJL UJL UUubl v b£Jl IJub J hJj) (A °Jj^JJ <1*11 pi* 

ap-j ( Jp yLS' jjJaJl {ja) *3*1 ^ -*-*->*1 S >j£Jl calls’ L^J-4 j 

^p a^jLj v'tf) (JLp ^1^5 £.U v bs* JJUJLS’ i <Ao) (JUi^Vl 
jsLi J ajll- cjit jupVi oju 4 <A1) ( r \rn f LJ 

. l5 — ^kll JjJJI jy^ gUaaJI 

a »,,,./* ( yA li^JoJlj . <jj j£]\ olt l.tll J»>- ^JLaj SLa— jj-jV j j-S'-iil c— Ll 5C]1 jl 

4 l $ W. 4 A3 J jAA lf£S 4 <JLll LjL— j (31 flJb Jbj- 4 OLj* J*A pJUL i ij* J*$CkA 

^i\ «obkll |*JLp Sj^j> ^^a>- ^ OjLIiS^I j j>Z jJ oll3 jA\ aJUfc v_JLpI j . (3 j-iJl ^ 

ajj ob jJ.1 0 juk j . jJLp ^U-l j ^ill ajIjuj jJ^LaJI j jiJl ajL^ ^ o ^>- 
l (Geber) b- 4*3 ^1 <j ^jj^! I #>1pIjj (siuiis^ l«« ^*1 

: (G AijI^Jl |tjlS 4 ABG diiU ^i) aJUI oL* jbl j (tangentes) <-111 bk^ j (cosinus) 

sin a _ cos G 
sin b — cos g 


«Euclid,» in: Dictionary of Scientific Biography, vol. 4, pp. 414 - 459. : Jal I (AY) 

M. V. Villuendas, La Trigonometric europea en el siglo XI: Estudio de la obra de : (At*) 

Ibn Muadh : El Kitab mayhulat (Barcelona: [n. pbj, 1979). 

Abu al-Rayhan Muhammad Ibn Ahmad al-Btrunl, Kitab maqalid ‘ ibn al-hay’a: La (At) 
Trigonometric spherique chez les arabes de Lest a la fin du X* siecle, edition, traduction et 
commentaire par Marie - Therese Debamot (Damas: Institut frangais de Damas, 1985). 

Marie - Therese Debamot, introduction du triangle polaire par Abu Nasr b. : jJoJl (Ae) 
Traq,» Journal for the History of Arabic Science , vol. 2, no. 1 (May 1978), pp. 126 - 136. 

A. P. Youschkevitch, Les Mathematiques arabes (Vllf-XV* siecles) (Paris: ' j k :i (A1) 

Vrin, 1976), p. 175, note (81), 
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tg b cos G = tg a sin B 
tg b cos A = tg g sin B 

Jill ciU.S UU vJLililiL* ^Jp pL>I u <P ^A>«il aJLa 

gjj* —i <ljlJL>- ^ 3bt4 ^1 l A^liJl oLL-J-l ^ 

jSJcU C jpJU £si jft * II c^tiS* { yii ^ S* y>r jU oLk*il { jJ*ju b\ . (Tabulae Jahen) 

iA>w Im^Ij « J 

dJUL> ^jP 4 1 a«.**.a AjUjIoj viLISj 4 viJjL« ^IJL>rnJ— L clJliil SJbJL>- ^jLu Liu! 

jj^Uil 31 *a ^1 ilL-^ lijJL>- Oj-jl JLoJj . ^>1 LpJL^-l ^yJl 

^ p-p^Jl Jp 4 <A ^^Regiomontanus) ^ ^jlli j-* <uJt ^jJl De triangulis calls' ^ 

cl »■«■ > » J^UaJLl VjJL>- LsAjI (_£ yj j I >»ll cpLlS'j . 4->«-s^lj j^p JLaIjVI (3 >jJ* l)I 

*u*~JL 4 ^ — aJ jil c. .....>• 4 4-JLp J j-saA-I 4 (r = 1) JL>-I jJJ jL-^i £t*JtJl 

Jp j JusA^oj <*->> J1 <>- jj jj-4 A3 Jj*lA-| Upj . <Jjl j J^J ^UjlII 

^jjl (jl jjp . 4 g J L.. ^ _ I jiM gjj «w*-*^l JjIjuj- mJo^I jj i>-j^ J^J aJuIaII ^aII 
^1 89; 15°, 89; 30°, 89; 45°, 89; 59° Uj^Jl JMk Jj jJL| Oa ^-1 ^ h.kiw iU* 

JjSlI SjLI (Interpolation quadratique) <jUXi->*V! iijj-Lu L$JLp 

^j-4 £-jjJi IJLa 3 La-4 Jj_>! ^JL>«JLuril jJj . jj.JjljS/1 4-AjjJaJl dJLft Lfji ^JL^wL^J 
(Liber de ^ <,.. a 11 ublzS' oLjT ^ viLISj 4 c-j !,««««>■ I JL^5Ll^VI 

. crepusculis) 

{jA Jb Mj . ^jSCLdl ^ JoLJLi £4 Uiut 4^pbjJl OJul jj JLaJj 

(jJLcj Li . 4i«^l! <i)l^4 jJp jljiJULmJI Jl tjUxil IJLa ^ cSjLt^l 

^lll JUpSM Jp La^ j JLi oljL>«j| Jp JiaJJaJl JpL^ 4 4jULa.il <sA£*1L 


Samso, «Notas sobre la trigonometria esferica de Ibn Mu’ad,» pp. 60-68. : J±A (AV) 

Debamot, ((Introduction du triangle polaire par Abu Nasr b. ‘Iraq,», p. 132, : j_ Jk_ll (AA) 
note (30). 

Hairetdinova, «On Spherical Trigonometry in the Medieval Near East and in :^JiJl (A<\) 
Europe, » Historia mathematics vol. 13 (1986), pp. 136 - 146. 

Doncel, Liber de crepusculis , : j&l (\*) 

u-Jaij yS\ ^jjJl JbJ> JLiu L» ^ <cLjl» ^IJLa«I m *L jA>I ^Uljl ^Lu> ^jjl 

Bernard Raphael Goldstein, «Ibn Mu’adh’s Treatise on Twilight and the Height : jisu! . 
of the Atmosphere,» Archive for History of Exact Sciences , vol. 17 (1977), pp. 97 - 118, and 
George Saliba, «The Height of the Atmosphere According to Mu’ayyid al-Din al-‘UrdI, Qutb 
al-Din al-Shlrasi and Ibn Mu < adh,» in: King and Saliba, eds., From Deferent to Equant: A 
Volume of Studies in the History of Science in the Ancient and Medieval Near East in Honor of E. 
S. Kennedy, pp. 445 * 465. 
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h J al>- jj jU^Sfl olft qA ^UU liJLP <1)J . ^ ^ : : > y* <~Jl> jjk idjyJ Lf- 

^Li-I ^ ^y jLu ^|l l ^ ^Jl 4 j?^* jill l^iij 

jLr>- 4JjJLt oLoIjl^^ 4 : .»> j JUjiJUlJI ^UaJ Jp c (Tabulae Jahen) 

^jI jl J! j-JtJj . iL^t oLkfc* Uajt ^ j£ L fi\ j 4^'^^^LUl lift 1ojL~a (Jaen) 
jlj t ilaiJl ^ 77 ; 55° Jp ^.,..,0 »tll £jS/l 4 c/*l^ j^-1 t ^^ JC4 

. ^ 4»w.«<a,«^all <J^>* 4l)L*»j y JlijjJl c_i y* 1 a *,** jJl 11* 


A>bJj jJlJ 4 JpUp ^spLaII c_il jJ*| l^-J J*aJI Ij&I ^11 4ll a . l l> <Jjl JL>* d)[ 

j-*j (tJLSj^iU UdJ jlpLsp ^1)1) Jli jjJl fjj { j>%^a\ jj! <1 il jH Jap 

o« >L/>! <J^I*x^l o-A-ft 4 — *1 «a r JI ys yS> ^ILp ft^ 

JjljJt-l a 1* y J^-^S/I <1)1 4<J JJL^- y (W(Toomer) y y j^J*1 
_ ^fAjj\ y^~\ gjj {ja Lt| ^Ul L«JLj 4 aI— J ill <LS jl-Lj 4 jl1a H HJLj la 3i jjh 

<1)^£j Jj ^J*-S/l lift J1 JjlJbU Uoxj j£i . ^jilJI gp <jA IaJj 4« L ..a 

‘w^’l jSUl £j->- j J jl-b*- ^ a < i3j <j^+l <j£^ p* Aj^U* 4ii-L» 

pjj>«jJl I j$ jIjiaI «— >L-jl>*Ij <£JLftiil JjIjlA-I 4 1^^-tj . ^>*jJI oLuIjl>-| JjIjl>- 
c-> j— jil Liber de motue octave spere <^j\sS ^y Lju\ JL >- y <jlo)/l j JLJ)II» OjIiII 
c^llS^ y» ^-jJl yAt-fu ^ Vj JL>~ jj V JjlJll-l a 1ft yZl . a y C-jIj JI v-o^5 JLjp 
JJ JLJL SJljLp j 4 c^U^Jl lift j-p 4 1 j Juii dJUU 4 j jili! Liber de motu 

.^lalt ^^SOi 

^ ot • oIjLip^/I ^yuu U jpJL) <JLJl oUsaII ft 1ft t)], 

illaJl ^ Mj! ftljj ^JJI 4 < j. m .». mJ I J-sPj ^ ^ 

AjjJaJl J j^- ^ jH* e-ills' a ja JaaJI lift C-JlS'j . jj 

j^L^o ^ IS^UeaJl e-i jji Ja-P ^ 4 AjLIaim p-Lj JLaj c)t (Toomer) jA y ^lial^l 

£jSf! Ayubj ^ f Ul ^ ^JL>- JU JjJl (1)1 I 4-s^l^- jJ ^j-ftj-JJ . ^ ^5 j-iL* 

H. Hermelink, «Tabulse Jahen,» Archive for History of Exact Sciences, vol. 2 : j_J*_Jl (^ \) 
(1964), pp. 108 - 112. 

Comes, Ecuatorios andalusies, Ibn al-Samh, al-Zarqalluh y Abu-l-Salt, p. 92. : Jai\ (^Y) 

G. J. Toomer, «A Survey of the Toledan Tables, » Osiris, vol. 15 (1968), pp. 5 - : Jai\ (W 
174. 

Millas Vallicrosa, Estudios sobre Azarquiel, p. 241. : (^O 

G. J. Toomer: «The Solar Theory of az-Zarqal: A History of Errors,» ' j ^ ■< (^o) 

= Centaurus, vol. 14, no. 1 (1969), pp. 306 - 336, and «The Solar Theory of Az-Zarqal: An 



{j* j . I - -*** LIp YV^ 5JL>-1 j h ? jJb IpliLl l^iS* j>- jjS Aitj (85 ; 49°) 

villa! U 4 S j>* z* ii j>« i* jS"! IS l— l^S !ju Jiii v ^ 

^jSfl ^ IjL^Jj VLs j ci>JL4 !j>j (^ollaJl j^S^jS/l J^H-I 

Udjl ^J^XLxl . il l ^SjajSM <!)} . ^ >.*. 7 . 11 i £^ ^11 v_f1 jp*f)l\ I vi*JLi»- 

jL^Ij JLi} ( JIS jjJI J-*i Li’) Uuj J^l ^jJl ^ ^^JLUl J-j Jbu L-i 

^5*5 ell (Jj^ ll* ^ <J-P 1*1 *J . £jS/l 

-Xjj 11* . fljt !■* 0 j-XliJl ^iJl j £ ^ll cil j>JVl p-J 

ftj-sAP ji ^il ^jp ^«.-4.» tJ l cj|j>sjVl ^jJl J-wJL (JlijjJl pli 

. (L jS \*j*r 1 ; 58) 

<J jJp* JaSs pli ji JlijjJl p-JLdl v,«w.^ll ^^4 4 j! p -** 1 - J*a- 

ijJ (Jjljb*- ^ c-Cr^ L5* Jjl*^ Jl (piM JH) t/ *kl** 

. (Uj^- 1 j 58) j^iJll lx.— > jj| <«J <— >jli7j ^LJl cJI j>*j')l UJI 5 & U1 ij>Jl ^la*7 ^ j^IS 
jl Jji; ^1 (L. Richter-Bemburg) . J w » Js £• Jil^j 11a Ji j| 

J5 cF»J i(pWV* - \*Y<0 JLpUp ^UJl iU- ^ J tju aklt JjlJUr J J^JI 
oL ^ vi^ t ( f MA) {Ji\ oU-i <jL 5 v-lljll !1 a jl JL«u VJ !ju. ^ tjU 

jl 4-s^liLl d^Ls^jl Aa . * » 7 ^Lp *^j • ^ ^<JjI*a1*I ^S ^^p IjIj 

l..^,iJl ^>;ll J y- <JL^p! IJLpI cILkJl Jjljbf- J} 4 jlpLsp J^ji Jp* 

JUj^ll <!)t £ 5 *^ l|- ^li JLi c)^^j (jt 

o^LlI A>wuL,<aJt Jj->- 4lJL*j jSf villS 4 ( ^*5’ j^Jl villa 1 1 |tlp ^ JLapL plS JLi 
{JjUoIj V 4-^ jS oLm*>* JojL^j L^uI l*.j.law7 (<LJ jlil i^* ^7 (J*** a l cJaA>> ^0 

j + JiJIj ^jjilj (_g jJLJt.ll olil e-IIS’ ( jJlL» I ti^l t> <Jj|JLk* iu'L- _, L— jl J 

6 jjkjJl J iCUj^r- 2 ; 48, 48 ji !»_^- 2 ; 51, 23) Jj-j j- JS' oUl 1^1 d^i ti-JLL. 
ijju- JlijjJl : ^ ^ . (M) y^»I jJU- (Uj*r 2 ; 51, 26) ajUiP, (Uj^ 1 ; 03 , 27) 


Epilogue,» in: King and Saliba, eds., From Deferent to Equant: A Volume of Studies in the History = 
of Science in the Ancient and Medieval Near East in Honor of E. S. Kennedy , pp. 513 - 519, and 
Julio Samso, «Azarquiel e Ibn al-Banna,» in: Relaciones de la Peninsula Iberica con el Magreb 
(siglos XIII - XVI) (Madrid: [n. pbj, 1988), pp. 361 - 372. 

.(^>0 . j BjjU ^i2Ji ^ (<n) 

Richter - Bemburg, «Sa‘id, the Toledan Tables and Andaluri Science, » pp. 373 - : Jiu I (^V) 

401. 

.(^jdl) . liilaJJff j! (^A) 

Willy Hartner, «Ptolemy, Azarquiel, Ibn al-Shatir and Copernicus on Mercury: : jjill (\\) 

- A Study of Parameters, » Archives intemationales d’histoire des sciences , vol. 24 (1974), pp. 5 - 25. 
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<Jj <L)t Jl « jLiVL I^ip vLuJbU ^^-Ll jt c^j-waJLII J aJL^p! Jl 

(Pierre IV Jj-pIjS/1 ^jIjJI cr - j-^ cr* ^Lp 4 > c^r- ^1 

j Ji j t JlSj^Jl aJ*L** j -4 JiJL* aJ jJlj a »«JLll iJiUl V j-L>- ^ 4 d’ Aragon) 
JjiL Jill **>, 1 *Jp cJjUlil Ijl^ i^JLiil f |j^i*L c^l 

4>W...» ^ ji>*ll Ollll ^ J>wjl A^ j>- (J j>> AllL*(j A**M J>^mJ <1)1 {jA Ls^jI JL V j 

IJLa ^ '^(Goldstein) jJ _^p L^j^j t aJL^VI J! (Millas) ^^K^a j aj^p 

e.jliS' ^-*1 jAa-^V t SAp «^jli A*j 4 JUjjJl I^J ^JuL) 4 J^aJI 

U-S 4 JXJLjj 4 aJI «w/Lsiu vt~>o - 5JUJL>- olla^ jXIj - Lifter die mofu 

LjJj x£ v1m> 0 S j$li Jj4 lLU^J 4(JjS/I LJL fc 

oJla -Uj* 01 .(^0 0 _ \ot auJJ 23 ; 33°j (L JS u ~ t ~±\ £*jkJl »Jb ,y) 23 ; 53° 
^jAy J a! jJI* LJajJ i Liber de motu J j|JL>- ^ L^> S:> ^>- jil j J-^JJ ^JiJl 

. ^AAV ALw>i JL*J 4P^uj AaJ^IaL* L*«J JL>-Ij aJIjJI h O ^>til AAjiil { jtt j , ^.UdLt 

SiLiJl 5 yhUaJl oi-A coj . JUjjJl j£> U-3 ^ ctJJJD o*-Ajj 

j*-* Jiljij J j!-J->- jLkifrlj til iiL»jj-!l X*s- 

>-T ^ (23 ; 33, 49°) <J > i~ Lj #J ^Lj tO^lil iLli-l ^^jOi 

.((\‘Vi 

^Ual^il j^jUl (UojI 4j^jJI i^ji tJLijjJI ^ jt J_ij 

. oIjImJ) Jit >R lynl ^m> 4 L^Lm>* Jji) ^ LIaPJ 4 1 . 

JlijjJl _ UULI ^LSCJLUi t ^5Ul 5U-J.I aJNI . (Equatoire) U1 p J ^jlkp jIju jl Jl jl 

Willy Hartner, Oriens, Occidens, : ^Jkil . (jjjJUaJI Si j-i JX-i jl) LjUi-j MiLi J_i S JL*_» ^ 

Collectanea; 3 (Hildesheim: G. Olms, 1968). 

Comes, Ecuatorios - andalusies, Ibn al-Samh , al-Zarqalluh y Abu-l-Salt , pp. 1 14 ss. : U^f jiail 
Julio Samso, «Sobre el modelo de Azarquiel para determinar la oblicuidad de : J&\ O • • ) 
la ecliptica,» in: Homenaje al Prof. Dario Cabanelas O.F.M. con motivo de su LXX aniversario 
(Granada: [n. pb.], 1987), vol. 2, pp. 367 - 377. 

Millas Vallicrosa, Estudios sobre Azarquiel , : j tfVV _ TIV ^ t <~Ju jJUoll : jjiil ( \ * \ ) 
pp. 243 - 245; Bernard Raphael Goldstein, «On the Theory of Trepidation According to Thabit 
b. Qurra and al-Zarqallu and Its Implications for Homocentric Planetary Theory, » Centaurus, 
vol. 10 (1964), pp. 232 - 247. 

Millas Vallicrosa, Estudios sobre Azarquiel , pp. 72 - 237, and Marion Boutelle, : jlail O • Y) 

«The Almanac of Azarquiel, » Centaurus, vol. 12, no. 1 (1967), pp. 12 - 20. 

Noel M. Swerdlow, in: Mathematical Reviews, vol. 41, no. 5149 (1971), : ■J r* 1 ' jij* 11 



Jij l J A+aM jJl Jl £jJl ix* ^-^ 3 ^ J llA IJL^ftj . aJjUI ij jJ-I 

4.« .«. o -., tJ l JjlJbU * LtU *»bj . el j-wj JL>- Jp jJUlI e-> j-*Jl (J-wojcll ft ^ ii jJ 

I jijbu Nl (J--3 J«-*Jl I *XA {j* ^ j^* 4 4-k~4J J15 jjJl jl ^Tjbj (1 ) Jl 3 ^jlll 

4-4. Jjj-* p— ^1 j) j>Y* 0 * j Y 0 * <j\-aL*Jl O^jIj j-stf->- l a . l — > jUjJ p-jjjLj La^^Jj 
4 ^* J p-jjiJ! iJLfl j^j Ji j . (^yajJi ^ aip ftji- c (Awmatiyus) ^ ^-JU jt 
4 4 « .*<■ V. ll (jL AjjJJlJl < j-4 Jb Vj . JljjjJl 4 j-ibdl (1) J3Jl 4-^ j& 

J-^t olS jJu> t *~S ^J1 J jlJlA-1 (j^a l^b^i ^yJ! ; 4-uL~J-l JajL^jJl biiJJi5j 

*4/*^ 

jlJL-a dJb P jl A^.4 ^3 IjLa^jI j JLp (j jjlJl ^wJjbl d^5 JLaJ 3 

^dJl ^Jsj^Pxil A4 .L »»4 Aj^L 4 fLAA^L ^1a>j Ia^3j > iJ-J L - ^ 4— J I j 

^L-^-^/l {y* ^jj Jl <S*y*j W: ^jb>*J bw*j j ajIiS” iS y^z 

l»JL p jl JLwa ^^Jjd! jlUj ^ j->- j jU 4^j->-I 4_^_>- j-*J • ' B^lil Ja ,*>■ Ijl^jB 

ljLwm^I blJ^j 4 4 w-^1^a— oj ^ukp 31 ^^“ «a^ 4 lj«al 4 LSjjlSjll 

^ j->- j-# * — > Ll-SOl IJLaj . (^il Jl 4 _aJL>- 'jJ JL«j£ jt 4 Ju^S/ jL^iVl £4 jLu jl^«M»Sfl 

^^SLLUl 4 JL— * Ja>«j <t Lpul A_Lp jiaixll eJUft ^ • &JLj>- J 4 J 0 jJait 

(_5 JJl jULdlll J ‘/ad J^JLj c_5 jju lijl j+fr ^ ) J -kibJl jj-J j 3JV (JjSfl 

^ j-L*JU LkXjJLa o j- 4 -t JLiii /' * °^(Lucie Bolens) jjJ j-> jJ ^1L#^ 

<_ 5 ^i L 5 ^ L 5 * i j A jLt^ JJa ^ 4 1 U.. 1 . 1 9 ^ Vjl <^l 

jl jJuj 4 4J JU L. 5j j-«_4 j+£> j JmJLmJ 4^JLp> La^J>“ J 4jU-^»s < g 4iL^ 

. ^ N N \ ^ — \ **\ % )j^J 4 — 4-ya.„t Jl j->- Jil JJL^ol J-P ^ j»>- flj->- jJl fiJuft oLULJD 

j^ju ft jLp 4 4_L«L5^ J-Jjp I ^ ? A, J g-L jUJtl IJLa ^ 4-t jA^cil J VI l A llj 

E. J. Holmyard, «Maslama al-MajritT and the Rutbatu’l - Hakim, » /sis, vol. 6, : ^1 ( > * Y) 
no. 18 (1924), pp. 293-305. 

Juan Vemet, «Alfonso X y la : jj-S'iil ^>- Jl JJJJl^j 4 JLJL! ^ a jJa-II (\'l) 
technologia arabe,» in: De Astronomia Alphonsi Regis, pp. 39 - 41 . 

Lucie Bolens, Agronomes andalous du moyen age, etudes et documents / publies : Jul (Wo) 
par le departement d’histoire generate de la faculte des lettres de l’Universite de Geneve; 13 
(Geneve: Droz, 1981). 

Vernet and Samso, «Panorama de la ciencia andalusi : J JiliS ' j IJbb J l ill ^1 Jl Jail 

en el siglo XI». 

• <y ^ iSy* (J Jd b (Jj 

Attie, «L’Ordre chronologique probable des sources directes d’Ibn al-‘Aw- : j la. il 0*1) 
wam,» pp. 299 - 332. 




/JJ <1)1 JU«ll I-Xa / j . ^ Jlw ^ j /Ij^a ol jbkll jl o/>- /I 

Uij (ilUt ^ JUh &}j ° #A> < r \‘Vt - ^) JLil J / c-^JaJl 

^ oi *A*J t jjl) ^ ^jliilsJlj (aJL/I ^ L^ys j) ^ /j 

^1 ^-*Jl ^jj I Oxj^Jl oJLa Jl ^A ^ Aj . J Lt j ^wJkXiS/l ^3 0«i-4 fi JL p Jji1> 

c$JJl j ( j-ZtS' (jllil <1) /Jl 4->LfA J! 4 jIiS^ oi jl V) Jl*_j L«^3 /iIp ^ JJI 

Jl>dl IJ-a ^3 a^mJjjS/I ‘Lurfjjll ol^L^ 

Jl>J Jj! ^k-5 . <upljj jlJUj o jlp ^ UaJL>- ^^JjljS/ 1 ipljjJl ^_Lp /ill 

a*J iJt ^ . (nr> iJ^j UaJI 4 >-^a)I ^ ^p ci^ilj JiUI ^jlUiII 
lu^Jl I a^U- U/b c~*jU ^i a~~U«J| j aJU jjJlj /Jl jJIaiJI 

t^rll ^j+ Slsu bJLP /JJ vJjuVl j^Lsol! ul . iukjJl Geo-ponika oIjlUJl 

. JwJpI / S /-/ ^p ^AjjJaj <L)l£ /JJl ULa ^j^J c jJLalll oJla Jl 

. 4j JJU fJl A>^LaJI J i—a J jJl 4>^iJl JJL* /-I UajI ^JjLiVl j^UaII jS Jo 

J JJj* J*^rd ^ j^pJb c-aJ/ J| <— j (J jSM Jp) djS/l ‘ — >ll£Jl j 


E. Garcia Sanchez, : /aJI t Oh*-J/ j j:>Ua1I / (\ *V) 

«Problematica en tomo a la autoria de algunas obras agronomicas andalusies,» in: Homenaje al 
Prof. Dario Cabanelas O.F.M. con motivo de su LXX aniversario, vol. 2, pp. 333 - 341. 

IJla * t/lSi ja C«Jl£ c_-JlSGl lJu Jl Ajpl Jjjl olaljll »X>-I <- » J (1)1 ( ^ * A) 

^jj c^Lb- p--LdJl L»! c^J^IaJI j yS\ {j* j j( . ti l ^1 JL» (_^jJl i£j I j^S I Lp ^ 

J. M. Carabeza, «Un agronomo del siglo XI: Abu-1-Jayr,» in: Garcia Sanchez, : Ja!\ ( \ *\) 
ed., Ciencias de la Naturaleza en al-Andalus: Textos y Estudios, vol. 1, pp. 223 - 240. 

Attie, «Ibn Haggag etait-il polyglotte?» pp. 243 - 261; et J. M. Carabeza, : j la ;1 ( ^ » ) 

«Ahmad b. Muhammad b. Hayyay al-Ishblll: Introduccion, estudio y traduccion, con glosario,» 
(Unpublished Ph. D. Thesis, University of Granada, 1988). 

Garcia Sanchez: «E1 tratado agricola del granadino al-Tignari,» Quaderni di : j-lLJl (U\) 

Studi Arabi, vols. 5 - 6 (1987 - 1988), pp. 278 - 291; «A1-Tignari y su lugar de origen,» Al- 
Qantara, vol. 9 (1988), pp. 1 - 11, and «Agricultura y legislacion islamica: El prologo del Kitdb 
Zuhrat al-Bustdn de al Tignari,» in: Garcia Sanchez, ed., Ciencias de la Nuturaleza en 
al-Andalus: Textos y Estudios, vol. 1, pp. 179 - 193. 

J. A. Bianqueri, Libro de Agricultura (Madrid: [n. pb.], 1802), reimprime avec : Ja Jl (UT) 
une etude de E. Garcia Sanchez et J. E. Hernandez Bermejo (Madrid: [n. pb.], 1988). 

M. El-Faiz, «Contribution du Livre de V Agriculture Nabateenne a la formation : /I ( \\V) 
de l’agronomie andalouse medievale,» in: Garcia Sanchez, ed., Ciencias de la Naturaleza en 
al-Andalus: Textos y Estudios, vol. 1, pp. 163 - 177. 




y«j . j-iLJl d)yiJl y* jlill cjUoJI Jl j>- ^y JU^ yj Jp ApUp 

<y*Ul (1) jjill Ajly il* <y>-jjll d)^ 4 (j^ yJl li* y* <Jj^ • jiiJl <y Ij j-if U£j 4 ^ y4 

.^y^Ul ^Ij^JI JLUiU jA\l\ m Jd\ Jp I j/j/p 

OulS’ apIjjJI p jJLp- ^ a>»U c-jU^I Jl <xs+m\ ^mJjliSII apIjjJI pip ^ 4<l>^j 4 jJLj 
yp Ja5 J-s ojCj jI 4dUS Jl ajLp! 4<i£J . j-1p ^U-l <1 )jJ 5JI ^ c-->USl)l JjUu ^y 

( J>‘ j*lJ \ j <A» y yali)l j ^ tjb ^ ill oLJl pip J5lJb- jlIa yp jt Ajy>*Jl 

pip jPllxa ya J + lLa J1 SjLi^l jjJ* US’ . aJLJ;J ilk*. It <_y jJLp ^-pLU 6 yill 
lip y« <J j * »^JjLiSfl ApIjjJI fUip aJJl> ^jJl ^ jJajJl JL$Jd| jP^j 4<p|jjJl 

^isl yj^^-T (jwJLp Jp Ijj^jjI 4 ajUJI aJu . <ui_£Jl J^j UJLp jIjlLI 

jJj . y* v^JaJl pJLpj 4<^>- y* li*Jl apUpj oLllI pip 1 lA Ij j,Ja.7 

o yw Sjup l-->US ( j-Jjl*S/ 1 ^y Jl J-s^j y-kUJl yJlJLlI yjip 

<_y jl jJtp tpU-l d> jiJl ^y v-^siS t^JLIIj 4 4il y p-y-l eiyu M ^ill 4^J J£J oLJ! 
dJUSj oUUJU ^->1 ^ ‘. 4 i Oulj aJ jLp 4 IJLp JL>oj . ^ ^jJtp (jliJl 

UJoJ ya ^iSd> ^yjt j**« < V.-fly ..^tII li-Aj . *ciL-pUj 

1 jJu JL>o ^1 d)jj < yL>-j . ji j JLL* oLJl eUJLp AjuUlil 

^ d)t ^ 4 uwJajVi ipljjJl ^UJLp Jp p-^Vl J^hI! jUI v-JlS^I IJL 4 J U^p 

<JUaj jjjl d)l 4 JL>m-l3 . ollUJl <- a y «P » iJt — uj I^aJLaI d)l (j| 

4 ^L-S/l iJuh Jp 4 ^JjLj SJL>-Ij <A^i» oUU i j i J pJL) V p-uJalll (it JI j-y^i 

. ^I^mJI ^jjl JUp! a^-UL* Jb>«j UjS 4 \y ^ jIp ^. ..««.>- c^lJUil 1. ^ / «. / aj LU 

y ^JUl d)l JUil li> oLlj Jll* iplj^Jl piiu *^*pl4 4 oLJl pip US’ 4 <wiall jJLjj 
U- jJl 6 ip d) ^ OJj . <pI jjJl ^y i^US’ (^jl jPjJl p— iLSJl Jl JLaii . ^JuVl 

Lr Ji ciiliJ . (jwJa U15 (^jlliiaJlj JiiljJl ^jjl jt ^51 J V 4 UU- U-s^ 

J S^J J^LSjl Jp jJuJ 4jjJaJ I jJJ JlS d) I <p|jjj| f'UJLp Oj-^J (1)1 «— J jJil^il ^ya 

4 fl jA^a ll) (jU-J^/l p - ^- 1 1 OujVl J^^->-S/li . >-j JaljAjSf J^^->-S/l Ajj la *. » 

4 f-lil^ 4 ol yll) oujVl ^ j oi miL S'j^ U. 1 kij (pjJl j 4 p * I J'j 4 fU ^ x>i l lj 

d)l^jAJ d)ljJ^* AjojS/I J^b Jl flip ya JSJj . jUI d)L^U 3 U .» J I J>“j (jUlj 4 frlj^Jlj 
4 jl->- f-l ^-^ilj ■ ^ jl-^j k j fill $ 4*JL>-j ^ jU iyl yJl) >uLaJ Jl 

d)l AjjJaJ J jajj . (ajLJu>U)Ij Sjl^l jLJJ li^l^ 4 <wJajj jU) ^UmmJI fU^i^L 


Bachir Attie, «L’Origine d 'al-Falaha cur- Rumiya et du Pseudo - Qustus,» \ j— U jl (\\0 

Hesperis - Tamuda, vol. 13, fascicule unique (1972), pp. 139 - 181. 

Miguel Asin Palacios, «Avempace Botinico,» Al-Andalus, vol 5 (1940), : j — la jl (\\&) 

pp. 255 - 299. 
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{ jj > jii <!)Lj t {j *. j jji jj iiiiA < 1 >j£j l*jip i«jl*» ji~jvi |» .«ju 

4 <p|jjJl tjull (J-i» JLaJj . ^>-S/l J1 < r ^J L l> JL>“! (l)jl Jj Jla£ L*JJP j^Jaj 

. |» ■«> £■ j*pUp 4-JUI^j ^Uaj Ljul ^1 

SjL-J.1 c%u> 4jLj£* lU^>-I ijLaJJ 4jLli <4 jjJojj (1) j^mJJjS/I SpljjJl p-LJLp Vi *»/*U 

V 4 1 j 4 jL*U| j SijtJl 4 <jjllli . ijjill ^j^jI «4>>- Jp aLj LjJaj oj ij^4j O-j jkll 

jJl j (il».»Jl {ja clJLIJLS ' j A j^Jlj ^) Sjl jiA Nj j^Sj t)l l^5Cw 

4jJL>- ob j^-sf <1 ) jJj-jj jiAJ J-zla* 0 ysA jji\ frLaJUl vik! j\ ^ jSjj . (*lll 

Jp Jxa3 ^jJU^j 4 ipljjJLl <U-Lp j*p oJ jJl cfJLSS c y>- j-iaj CJ15 ^jplj! 

OjJi J-«-^ (5^1 jlLLsL) IjJUoj jl2j 4 dUS J! <iLj>| . ^ jJlJ! i»LlJl 

VJIj CjLl^ImOJ Utfji J>*J bjJ . Ajj.jaall il jib 4.1 all 4jjl)l «JLa 4-^t JJ alij*Jl 

; ' ^l^al j l ^ --»;>• J>-t 4 jjjj-ha 3 I oLbiilJ LLpj jlmJ oLil ^Ijji 

J *0 y L f$\ 4 j\ j£~\ <->! Jp Lju\ ^ /"^jjPljJlj 4 jLVl 4 < ' W> LjSM 

djlpjjjil jLJ i>-ljJ) 4jjllb aLlpNl oLiSj Jpj jjji-| JJ Sjl ji-lj *1^4-1 1 

4 Ijjj ^Lk-wJl v^jJL l i*j . (I ^ .^a> (jPjSfl ^ <~uL> u.4‘.^ll SpIjJ jl ^jlp _ 

^la a.7 <1 .jatf4 ci^-^ 4 J l fA Jj] c^lL l^ , / a. z\ Jp ^ j>-\ S 

ipljjJl C.«-aJL JLii ^ Jp J . Si J .jaiil olpjjJ-aJLJj 4 jjJl) 1 d>L>-Li- 4 ^j^L* LU^>-I 

0j-2Jl ^^3 Vj fljjL*»Ij |I La^Jj ljutj jLmu* _^JjJ jJ 4 4 mmJJL>S/1 

^jjl v^jLl^a 0^ j-jS'JliJI ( j*~&%1***j (JI>JlI IjLa ^yj . f'L^^Jl |JLp jjJaj jJLs* ^^LlII 
(1) jJLll v JLlP jjLl 1 JJ ^ cr*J 4 iJL-ux'yi JJ y Jj 4pl jjJl jJLp ^ ^1 jjJl 

^jIJj V L^>oi Jj jA 1 jjLa j| Jl jmwJJ i jmP ^uu^LlII OjxJI 4jI Jjj jamP ^jllll 

Ijp Sij>- jll cIjLjjsiJI 4-*^ I JJ 0 jLiNl • 4 ^Lm1su ^^I^pS/ LojJ c*>tj ^♦JLp 

.j5lji-ij l^L—»J ^ ApijjJl jjla> JJ 4«~jJL V^l^lt 


Thomas F. Glick, Irrigation and Society in Medieval Valencia (Cambridge, : j la ;1 (\U) 
Mass.: Belknap Press of Harvard University Press, 1970). 

Jaime Oliver Asin, Historia del nornbre «Madrid» (Madrid: Consejo Superior : jJaJl O W) 
de Investigaciones Cientificas, Instituto Miguel Asin, 1959), and Henri Goblot, Les Qanats: Une 
technique ^acquisition de I’eau, industrie et artisanat; 9 (Paris; New York: Mouton, 1979). 
Leopoldo Torres Baibas, «Las norias fluviales en Espana,» Al-Andalus , vol. 5 : jiaJI (\\A) 
(1940), pp. 195 - 208, and J. Caro Baroja, «Norias, azudas, acenas,» Revista de Dialectologia y 
Tradiciones Populares, vol. 10 (1954), pp. 29 - 160. 



j^LJUll & Ja 31 : UjIj 

C y < . ...IjLtSf 1 i l » 11 , J ll l ^ (_£^lj^l 0 ^aII jl^ JjjJ 

^3 <Zj j>- ^L-Jl . ^^laj J?Ua>tji 4jI*Aj «A^.n«< o^\j (^djl (1) jJtll 

c( r urrl mv) ^j^ii jt ^ ( f m* - \^\) ^ijli j^p jb 

d) j5 ^il jJl l J la j-Jo Vj i L^IjLpjj 4-JL2iJl olULdjJl LoJli ^1 

L ji lIjU^jL Ij^ali t^jJL>*^il *LaJiUl JUp *Upf (jLtj t ^J-dib ^1 
ji U c^jjJL^jil JJ 'o ^3 j-utj iLjiaJl aJU- ^ 11 oJUb JJa 

L>-Ll« (,£ j ^~\ 4^«>- ^ (dJJjjJl p-Lp ^3 ««« i ^P *XpLmU 

(1) j^.awwa yj* |» i * 4 j 1 oL^jjJ! pJL*Jl o^L^- e-LoJL*Jl yj» 3JL*J 

. \ Y * i j*Lidl ^ <uli j J f \ ^l*-!l Jll* ^.ya-* ^ Jm Ip ^jUl (Maimonide) 

^ <L, M . *ill aiJL«j>- ^JLJl (^) )Y*£j ) * IV (jlJill JaJLJl yj\ Lsiul ^ $ « * j 

A^Sli j uh^ 1 ^j 1 * 1 a- jr^ii U?* ^lUiu ( f \nt - \*<u) ^ 

(^JUl 3Jt>- jJl u->IaS ^ Lw< <1)15 JaJLJl (Jl t jJaj|jll {]y^fij jt jJLj 1*5 . ^ 

yl iUj jl Jl ^ .J^Ll! J! ( f ma-\»AO JoU^JI yt Ji£Jl ^^4 V 

(1)15 c->jJdl c-JL^p ^ (Cosmographique) ^jS/l j*JL^ ^ JbaU- 

(5 y£ Lr a^i\ iJLfi . ^jJlU ^ui5 Jju «J j-ill* iU5 J^ 1 ^ (5 ^-Sll 

(^1 ^j-«— 1 A_)S/ 1 3 yl*—i V LJLbU^U C d-> L ^ JlI ^JLp £yA 0 J-J-5 ^ ^ 5 

. OYV> 6tJ> 

d)ji!l oLftL^I ^ ^Jl^I jJLa j-sAaJI IJLa 4-w«JL>J| ^^a.* i oljjJaj jJLJj 

^J-P jL-wJjLlVl j-j^LaxJI |*-Lpj oLJl ^UJl (J I^JlJl J 14.3 . ^jLwwJl 

j-Aj ^jjl ^^JaJl < sS JLA3 . CL^>-f oIJL>^1»-JlI j/Lw 3y>~j £A ytLmyj} 

^*lall p-lp ^ ^-s<ai ^JUUll ^JLp ^ aJL- j t<l) jill JjIjI ^ 

jj i (j y >- 1 4_$>- y^j ‘ <^'yr <y) j ^ ~^hj* <J-^ 4 

^yjCj juij ^jj| ^Ju 3 *^4 L*-3 t ill-ta—ftJ (_^l !Jb- 

6nA-p ^5 g-Mp aJLJlI . ^julSUL) <J L «^4 

A.L. de Premare, «Un andalou en Egypte a la fin du XV* siecle: Abu-l-Salt de : J&\ ( ^ ^) 

Denia et son epitre egyptienne,» Melanges de Vinstitut dominicain d’ etudes orientales du Caire, 
vol. 8 (1964 - 1966), pp. 179 - 208. 

«Abu Hamid,» in: Dictionary of Scientific Biography, vol. 1, pp. 29 - 30. : ^1 O Y • ) 

il y ^ (I. Bejarano) . J JL*u »l jyS$ X>-j^\ ^y»h y *•— » ol5^ Ail j 

. aJL^MI (J! <L3? yj f j & ill yy£ (J <■ 1 ^AV 



^ yUl ^ a> jJ»j ^yJl JjL-Uj UIp pjjhl t ^JjuSfl ^JUaJI jJLp jI 

Jlilj jjl JI^pSI aJU^II (Addenda) ajUp^II jjbj 4 a>-L 

l^£. iJ Lu* d^p- ^ c S3 ^ajL« Ifd jJlj ^yll 4 j-ilixJl ^JLp ^y 

qU 1 la ./all aJL~w 4 bju£ ^j-^J ^Lp t jLajJI 4 A-iLlS* ^y 4 (1) j ».y ^1 <1)1 

i^jJl Jj*- U^i J Oj> y J^l ik* oJlS yLil 4 Juj t ° Tr) VUl 

1 :bS -i Qjt JSj . ^jl 1 2,1 la*. * Las' ijjtJuj j a **jja t—jLiSll 

J,>JI mo) ( f m* . > \-\-l Jl^) y-Jl ^-L-JI OTO sf iiUJ! Ji. 0j> T 

<j jiJji I f^yA ^■■ *5 ’ Xu . jUa^Jl ^l JUI 0 jjJl ol^l ^ JJl jn^ll jUii^U 

^3jL*_ 4 LjJ^L>- < j~a 1 j ., r , i .>1 j^jLLrJI |» d p j_*x oLLsP olS t J-5L*^j 

Awi^vJJl l$Jl 4 aa>-^JI jlIUJI cJjU^ <j1 ^lj 

(d! 1 ojLLjJL 4 L*-i^ 4 yJl 

cJLaf- ^y yJl ajLsaJI (^3 4|*-JajJl ^lyJl <yl 4 -jIiS jj-ft j jill ULft <l)t JJ 

. -LJjljVi LpIj^I! f jLJI 

^jliJl j yJl y ^^JjuSfl ^LJ! IJL* y Ulc LjIp 4(3^1 4^dJl ^)l ^ 


H. P. J. Renaud, «Notes critiques d’histoire des sciences chez : c u-JlXIl U> J y ( \ T \ ) 

les musulmans. I. Les Ibn Baso,» Hesperis , vol. 24, 1 CT - 2 e trimestres (1937), pp. 1 - 12. 

M. Levey, in: Studia Jslamica, vol. 6 (1969), pp. 98 - 104, and : J ajIjl>- y^S/l JU_p\M UaJ Jiu\ 
Journal for the History of Medicine, vol. 26 (1971), pp. 413 - 421. 

2 ■?....! I oJLoi aj jJXil <*?y (S. S. Souryal) J Ljj— < . ^ (M. Levey) l ja) . ^ jLj JLisJ j 

Janus , vol. 55 (1968), pp. 134-166. l Jy l^ 4*y)l .Iaj . J^Jl IJL^J ^>ill f L-SVl ^ gji 
Estudios sobre Historia de la Ciencia : ^ o JLill » J4J y (A. Labarta) iJjLV . I ^JLJ Ji j 

drabe, pp. 181 - 316. 

A. Labarta, in: Adas del IV Coloquio Hispano- T unecino : jJiJl 4 (J Ljj}L$Li ^ 4 J j 

(Madrid: [n. pb.], 1983), pp. 163 - 164. 

Asm Palacios, «Avempace Botanico,» pp. 255 - 299. : ^1 ( \ Y T ) 

Max Meyerhof, «Un glossaire de matiere medicate de Mahnonide,» dans: : j L )! ( ^ XT) 

Memoires presentes a VInstitut d’Egypte (Le Caire: [s. n.], 1940), vol. 41. 

Max Meyerhof and G. P. Sobhy, eds. and trs., The Abridged Version of «The : jJiJl ( > X i ) 

Book of Simple Drugs» of Ahmad Ibn Muhammad al-Ghafiqi by Gregorius Abu 7 - Farag 
(Barhebraus) (Cairo: [n. pb.], 1932 - 1940). 

A. Dietrich, «Quelques observations sur la matiere medicate de Dioscoride : j . Ja il ( ^ X 0 ) 
parmi les arabes,» in: Oriente e Occidente nel Medioevo: Filosofia e Scienze (Roma: Accademia 
dei Lincei, 1971), pp. 375 - 390. 



cAj» I <sU\ nn) ojij ^is' ^Lii oo 5 ^ 1 ^ cr^ 

^ej>^*«l3l p-i-C’ ^»LdJ ^ 3 aJL^SM ( t }\ m ) t A*.«.«lflll A*3 |^«oj A^dLaJJbl ^1 oJbJLp 

^ jt a j^U<a* pjJ U ^>waj ^ V <^>- ( Colliget) oLi£Jl ^Jc£ <jI zS ^ 

<j->l ol jX + j t^iljJl 1^3 j . *' _j) iiL>-^l! ^ A^lAl <taVl fj^ju fl-bkl^l 

J J**-, ^1 J* Ul \yJi J^\ cilliS' aL..«J 1 LiOLill oLt>^lL Us*. ul5 JLij 

<jl Jl II* ijjylA fjjj V ^->J) j_aj 4 N o T ^Lp ^^51 

AjJ £ L** [>CZZ+~A tojj*£*it 4 >k>kj A*«Jrf Aj>*j>- ^JL>fcL^| 


. a-^S/ 1 Jbjit a^-L £ji Ij J-J* j ^1 ^1 Ajj.^iil v^Kll ^L^jl cjJjjI jl5j 

IJLa <1)1 . ^l#l 0 jAjJlj ^jllflLP JJj*^ A-*^.^JtJl cj^S^/l (jliJjil OlJLft ^JJLp- ^3 J 

<J y*~ ^*1 <y. j.^rj <j* j:*^ { JJL> <JI tjdUJl ^JLfc JJ ^ J~UJl 

. jJLp (jlill j jill ^ JjjJp ^j-s^ j* cJl^ Wl3 c L-S' j^Jl ol ^5 kJI 

^p y&jj ^L«I jj jA ^jl*J ^ j^oJLLu ^JJlju cits’ jlaj t JjuaJLj 

jlaJj . Ui^pI^ fj+i L« ^JJI JaiM ( 2^ Ij**j of ^ \*-r 

M. A. Alonso, «Averroes observador de la naturaleza,» Al-Andalus, vol. 5 : j Ja_ j| (Ul) 
(1940), pp. 215 - 230, and M. Cruz Hernandez: «E1 pensamiento de Averroes y la possibilidad 
del nacimiento de la ciencia modema,» paper presented at: Adas del XII Congresso 
Internazionale de Filosofia XI (Florence: [n. pb.], 1960), pp. 76 - 77, and Abu- 1- Wall d Ibn Rushd: 
Vida, obra, pensamiento, influencia (Cordoba: [n. pb.], 1986). 

F. X. Rodriguez Molero, «Originalidad y estilo de la Anatomia de Averroes,» : ^1 (\KV) 
Al-Andalus, vol. 15 (1950), pp. 47 - 63, 

Esteban Torre, Averroes y la ciencia medica: La Doctrina : J t i a_jL*- ^ ji ^i—ll 
anatomofuncional del Colliget, Ciencia y tecnica; 21 (Madrid: Ediciones del Centro, 1974). 

Ibn Rushd, Kitdb al-Kulliyydt, edition critique par J. M. Fomeas et C. Alvares : L J» >1 j la \\ 
Morales (Madrid: [s. n.], 1987). 

Leon Gauthier, Ibn Rochd (Averroes), les grands philosophes (Paris: Presses : ^JaJl ( \ T A) 
universitaires de France, 1948), p. 5. 

G. Sarton, «Early Observations of the Sun-Spot s?» Isis, vol. 37 (1947), pp. 69 - : Jeu\ ( ^ T \) 

71; Aydin Mehmed Sayili, The Observatory in Islam and Its Place in the General History of the 
Observatory, Publications of the Turkish Historical Society; ser. 7, no. 38 (Ankara: Turk Tarih 
Kurumu Basimevi, 1960), pp. 184 - 185, and Bernard Raphael Goldstein, «Some Medieval 
Reports of Venus and Mercury Transits, » in: Bernard Raphael Goldstein, Theory and 
Observation in Ancient and Medieval Astronomy, Variorum Reprint, CS 215 (London: Variorum 
Reprints, 1985), XV. 

Claudius Ptolemaues, Almagest, IX, 1 . Of * ) 



J-J j-a j j-t^r J-r* ir* i 3- > H 4 iS^r (^y* JJ-*-j Oli’ 

^jllap y* <1)1 v-^I^U lyL*> t*-J jJ y\>- fj^j 

jl a^**1**^/1 4i?c>* v^i « ) 15 fl*l jjj^ c»^Lp J] AiL^j j « d^a^JIj 

y* jS/ 1 (J! k— j jJi olj LflJLlP A-J j> 4 k-3^JL>-l AjjIj JjC> <3Ui N j^Jl ^jjJLA 

. » . S yh jJl - ^^4-iJl - .ijUoP - j^JiJl ! Jllll <— ~j jlil ^JuLi ^yj- j ijJaJl L*1 . 

^^lil-l S j-AjJJ L*_S^ ^jl la n 1 <jl aJS/ Sjj-^Jil jj^il A_^>* j-iJ 

0 yll y ^JkXjS/l yt^ls ^mjl! . ^1*1 l^ jjj<* jl (_JUIj ( 1 4. p 

JaJL-Jl 4 l ) j JbjlU . A^LaII 1 la ^ AjjJoll Jbj-4 jJLp (jltll 

JJlji ^) ^IL£J1 ^lj (^ \ri _ \ OV Jly^) ((Denia) aJ'* Jl J ,jJI 

4 ij* j*« 1U > jJLdlL* 1*1 . JLS jjJ! JJ-Aj (^ \ Y * $ Jly>-) (jjj ^ 4iUi 

J^i y* ^. 1* j (jJLil yj yl>- Jl*) A : ,4 l l a » A^lJL ^ ^ilj^ ^ filial y* |» j * « « • 

. (j^ll . . . ^^jjJoJlj -L*j* <yl Jl*) IS^UaJl 

Ijljl** 4 ((^->-jill) ^JLLdl 4 I) (ILLaJI ^*-Lp <JU£ 

aJ^I oJ La (J J^- All IX* j . Aj^UM 4^r *6 */a ll >Jyi <y ^1* ^JJl Jllll JaJLJl 

... ll j^jI ^ vdJ JLaj ^IjS/I AlIijL>- (^jJl £jjJl li> y* dJLllI { jA * l l <_£-* ft^-->-S/l 
Ja$L* jJl <2^1 4 0»_*LA-! A>i^tf.*alj J j^» IJ-A jj^lJ Lk^jJ jXJ cr^J * 

4 ^L15 ^jJU ^1 a.j 5CL< J ^Ui3l ^jjl jlaJj . ^ ^a^«JLUj Lg_*3 a 1 ^ *?««U 
L»! . ^^^A.^^.1.11 JjIjJ^L (JJLiCj Lft-J Ji^ 4 Jli jjJ I j-llj LfJ j-fJaj 

J^lj^Jl y* <L> A-P^-*-^- j-f3 J-^»-lVl fc—jll^ 

lJUh ^y_j . jljij^fl o JL^>* Aaa^JLLa ^jyhljj l ^ «S JL>o 4 A^«JjJl J jIjJJ y* aJL>- (^yjl j-aII) 

SJuJl^-1 lIjL* ^Uil y* l jyS ^I a ,*JJ 4 JlijjJJ (jjw*l ■L.^.llS^ pjLjl Jj-J 4-->ll^ll 


Nur al-Din Abu Ishak al-Bitruji, On the Principles of Astronomy , an edition of the OfO 
arabic and hebrew versions with translation, analysis, and an arabic-hebrew-english glossary by 
Bernard R. Goldstein, Yale Studies in the History of Science and Medicine; 7, 2 vols. (New 
Haven, Conn.: Yale University Press, 1971), vol. 1, pp. 123 - 125. 

Richard P. Lorch, «The Astronomy of Jabir Ibn Aflah,» Centaurus, vol. 19, '.j laJl O TY) 
no. 2 (1975), pp. 85 - 107, and «Jabir Ibn Aflah,» in: Dictionary of Scientific Biography , vol. 7, 
pp. 37 - 39. 

Kennedy [et al.]. Studies in the Islamic Exact Sciences, pp. 481 - 489, and \j — 1 a ;| (\YT) 

Comes, Ecuatorios - andalusies, Ibn al-Samh, al-Zarqalluh y Abu- 1- Salt, pp. 139 - 157 and 237 - 
251. 

Vemet, «Un tractat d’obstetriacia astrologica,» pp. 273 - 300, and Toomer, \j la ;i (\Yl) 

«The Solar Theory of Az-Zarqal: An Epilogue, » pp. 513 - 519. 



. jJLfr b jA Jl y ylill cjL^JI y aILAU JoLllj jLcS yJl 

y ■ytS’ b\ (Jl jJl Lj 4 tf k..*ll J <f>- ^11 otalSJ^L (jLcj Lyj 
<y L^L-t ^L*p <yli^Jl 1 -La bj£*i j . ^-4—S/l £• c<l)Vl y >■ Ijj-JLl# 
yL>" «— >li£Jl 1-La y . ^j-1p (jUJl <L)yJl y £Sy jjS/U JiJLaJl ^*JLp jjJaj 

v d *.. <a' . 7 J y- jLa ^»jja Ik j*jJjl» ^Ifluo^ill y Ik y axj JLilU (_£ jJoJ 

JUp jJD (jcJl 1 JLa aJL*p- y jjL>- c.i 4 S*U yj .j$J\ y AilyJVl 

c (Nr ^)«Torquetum» <_-» yJl y c*~w yJl L- 5 LUJI U 5 U lil-^1 MSLU j! L^lSLaL 
y-J-LS/1 (Jl aL>o!j jj*— * Jb*AJL( cijULII ^Jp (_y LA.J ^.aL— u> ^ 

v— *-JLl CjLla j~j*j *^-ijS /1 oL^£Jl oJlpiil ^JLt^JLmu j^i * JjLJl o yj! y yl 
y Ula calls’ Jy JLiJj . (Theoreme de Geber) < ^jU- ca ^»j ^UJl (^>- j 

> „ La 1 ^ . ( )t jCjj+£' jJ J */3 A Oj+J jS Wr (J| A^jj J.s Atf .t 

I«JLaj jJLaiLI ai* p.,.»2lU . jJLp ^IjJl <1) yJl y a-1 J^jI a-jjjjjS/I _JI y LKp ^£jL jlT 

. y yLi y j-^jJ triangulis c-jIiS” jJuo* y>j c olilill 

<l)Sf JJDS (JL*j 1 pjU * -ill IJLfJ ^£J 

^JLp ^y ^jjL>- L^ 4 .Ai yJl oIia ^JL l LL^.Lx ^ X A * 41*4 o^Li^j 1 i^JLaai^I Jj j^LkJI 
^ c j^tS' (jUl b yll y j-vfl -4 (J| u-jll^ ( 3 ^^ *Aii 4 (^ y-t AylJ yj . ollliil 

. <JLs^Vl ^>VMhJl Ajla ^f-1 jj y»y (^JJl yl -^JL 4 y l^j^ y uLujj 

t_Jaj ay-jl ^i^Lll yLp ilJWl 0 yJl y y lij y* ^LSJl I -La jti’ Jil j 

.( f irn - ^Yrl) ^ji^i yaii 

y ^Ji^lil ya 2.1.11 yp y-L jt ciLLaJl j*JLp ^ytJ ^y y- -XJaJj 

. jJLp (yti-l <1) yJl 4J y (^JJl jLa^jVI JLrj - yLj Jl tiJLLaJl |JLiJ cjiy-^Jl jjJaJI 
• (jl^Jl O yJl Jy ^J-X^Sfl y jy ( j ^***j |1 *^LIaJ1 |*-Lp 

yl (JlJLftt y^# ^j^^sjuk J Lhj 4 i)^J -4_jS/ 1 aa^^LaJI Ay y (^-XJl (JjjJl IAa^ 
yilyj <1)1 Ajl^«|i dJUi jJLp ►ll ? i (1) yJL^> 1 ylS' 4 Juit y Ij <>-L y 1 4 jyy y 1 4 JL*j 

Noel N. Swerdlow, <dabir Ibn Aflah’s Interesting Method for Finding the : j la II ( W“o) 

Eccentricities and Direction of the Apsidal Line of a Superior Planet,» in: King and Saliba, eds., 
From Deferent to Equant: A Volume of Studies in the History of Science in the Ancient and 
Medieval Near East in Honor of E. S. Kennedy t pp. 501 - 512, and Toomer, Ibid., pp. 513 - 519. 
Richard P. Lorch, «The Astronomical Instruments of Jabir Ibn Aflah and the : J*u\ ( MT*1) 
Torquetum ,a> Centaurus, vol. 20 (1976), pp. 11 - 34. 

E. Ausejo, «Trigonometria y astronomia en el Tratado del Cuadrante Sennero : jJijl ( M“V) 

(c. 1280),» Dynamis, vol. 4 (1984), pp. 7 - 22. 



4 Aj j 5 " ^11 fi^jlkll) *£ jL-I {ja jjl AjjLb <-j ^I aj V *Lj*jflJl o-Laj . j la «*»jl *Lj*3 

I Jla j . (dULiJl ^JIp Lk-J j-a) 35 J ^jjjijJl j 4 aj jS" jli iUjl^Ij 

jSI ^ll Aq\zj£- A_L>-|jJLd j3l_^ L^' (^Lll ^ y ».Ua. J 1 ell 1 A 1 I 1.P ^ >/? flj oL^Vl 

• jil oJlp- jll ol j^Jl ^UaJ Jj < 0 j-*Jl ^ A+J > jJl l j£> j~y*-t L*-^ 4 jJJ^JlII iJ^il J-Pj 

4 A^j^^l 4-fl-urf^JiJl (_£Jl) 4 (_J^l^Jli! £LA 4 Ll O-LA O-jIS^ 

<jl ^La^p^/I ^jl ^pJU ^^*Jl o j—*>Lll ^jp 4H»>1 j!>1 ^ I j)>Ap ^ p L» |+_p^JI ^p 
J-^L aJl jJULJ ^ Li! *yi 4 KiLSL A^^li <uJajS/ jj-s<aj U-j-Jl! jlS" J-ik ^Ij As^Ij <jjl 
^jjl jl A— — jJL L«l . LuJlil j-./a-lll L>eJL> V AJ j-*-» L«_J 4 ^UipVI 1-La 1 I -.-0 ^jlJl 
A_4 _£_*m1I 4jL>j ^-A_ 3 • <-! j-sAi-d-L) d j-*A~ a AJl)L>- j_aJLk_>j Lol_C c-5^ j-*-« j-*Vl-3 4 JL-ij 
jJL-j a « £ri;ll AjliS^ j* \ \V£ j*l*Jl ^ L^-pLs^ 4 _^xJl jja— j! ^ ^®L4 jJ^3Ll^* J 

ajL>-jj-Jj ^3 (^ ) \ A1 jLmj) jlxj Lk-3 ajjO 4 tiiLaJl |«JLkJ ^LJLl* 

IJla Aj\zS ^3j . Ua Jl ^JLaJl 1 -La ( jA^jjj £>-Ij^j ol jj 4 A.—A-I ^JU 

oJla c-JLp! j) dLLJI |JLp ^ Lajl«jl»j jl ^yJl ^^Lil J— i j ^1 ^jJaj 

l^L>«jS/I S jJt»L* ^ AaIaj Jl 4 jbJl5j jl i—ijlxj <uij . (^J^-Jjla-Jl IaLJ JLs »^Lil 

. ciLJb (JL®T <jL-i ^ j\j oJlS^ jlj <_5^“ cJL>»il I La ^ Iaj^\ 

c^k^jt ^ 2^j>jl*A\ ^ ^A.Ua ,j jlsCi! p-f-k3j ^ i^p^JI ^Jpj 4 ^^! <trr <y*j 
^jjl 015 JLili . >JlI tiUiJl ^JLJ olilkJl j ji'jJb l ^IlS' uiiJjll *)l j-A jU 

jLJ^I j! Lkj! Jj-Sixj 4 L jkJi^-\ Oj&\ j-LaJJ 'y 0 -JlL : J| jj^ll jl ^Lall 4 jj .^ 4 

I JLA ^^ P • O^-^-ll A*-+J ^ Ifl » > ^^Jl ^y»-J IjaL I ,*^Z. \ 1 J o! AjL^L^Li 

J^LgJL JUi^'yi aAsS ^ ^JLkJl tiLLiJl ^JLp op-LiSjl ol j 4^1^^! 

. JbJtL-l Jj^Jl Aj j j 4 0-Ajl^a aJI— a A^>-l^^ ^3 A — *Jb JL£ 4^.j> 


. ( j»j>- ^lll) . Ajc-JftJl Jju l« jl (jjS/l 4jL-JLdJl Ol jLe- C/ A^ijaJI jl <1*2 ? jl ( \ V A) 

A. I. Sabra: «An Eleventh - Century Refutation of Ptolemy’s Planetary : j L )l ( ^T 1 ^) 

Theory ,» in: Science and History: Studies in Honor of Edward Rosen, edited by Ema Hilfstein, 
Pawel Czartoryski and Frank D. Grande, Studia Copemicana; 16 (Wroclaw: Ossolineum, 1978), 
pp. 117-131, and «The Andalusian Revolt against Ptolemaic Astronomy: Averroes and al-Bitruji,» 
in: Everett Mendelsohn, ed., Transformation and Tradition in the Sciences: Essays in Honor of 
I. Bernard Cohen (Cambridge; New York: Cambridge University Press, 1984), pp. 133 - 153, 
and Francis J. Carmody, «The Planetary Theory of Ibn Rushd,» Osiris, vol. 10 (1952), 
pp. 556 - 586. 

Mosen ben Maimon, Sanctification of the New Moon, translated from the : j la )1 ( \ t • ) 

hebrew by S. Gandz, with supplementation and an introduction by J. Obermann and an 
astronomical commentary by O. Neugebauer, His the Code of Maimonides, Book 3, Treatise 8 
(New Haven, Conn.: Yale University Press, 1956). 



<1)15 J-ili . ^ Uj <1) 1 y!5 aju jS/l ajL^^LLJI l)I yi jJLjj 

a </? i jJL-Jl lJj LaJj JU 4 lJj « *» 3* I oLMbl^l ^J -P Ij^Lj 

^k-*yal1 cyl J-S^J ^JU-J Uajt ^Vj-A JJ a3Lp)/Lj . 

. 4m ^ ll ^5 AjL 5 ^y t^*«A>Q*»1 yJl Aj^JLaJI Ja3l*^jJl J5 Ala J<‘ mJ (^JlJl 

(1) ji-ll ^y ( jJjjS/l ^y aJU jU * jSll jjdl Jic jl>» ^J l yj-yjLJl <1)15 Xaij 

*u-^j <_£jJl dliVl <y j5^ll JLw>-j yo*- ^Uai apL-p Jl Jup y (_$JLll jJLp (jli]| 

4AiUI 2LSOU31 oU+^Vl y 1^-5 IjJi f lkJl 11 a ^ J*ot AiJj 

oir>l J* OlS lil C^t Sfjl ^ J4i , m >^l ^ 

oL ^scdi jljli ^ chilli 5>ji ^ jsisai «jjSn iiyii* ,y b^-y. a^l-ji 

y S^ly a 5 y>. : t\£H\ a~5Uo ol5 ^ JjLJ! ol y£ll Jl JJL* « J jSlI J ^ll» 11* 
<jL <i)l <w*>*y . <3 y£Ji Jl <-y j*J l y# J ^JaJi a 5 <--> yJi (31 <3 j-^Ji 

Jl Jli^> - viols' jl-l J5 y 4 Ja— jS/Ij y jiSllj £j-*-S/l - ajcu-UI S j £ Jl 55 y>- 

. J jSl! il jpJlI yp IaJLkj ibjl Ul5 llkj jJL5ti j!S\ ol5 j>- *a j j ^y^S/l ol j £ Jl 

US j-^Jl ol j5U J jJaJl Jp J-Ia>- l^> clots’ jl-lj AIjUJI |> jp*jJl o j5\J Sj^Lil 55 j^i 

y* <Jul£ (^111 («incnrtatio» AyJ*>ULj t g^,^2.ill») jy U^j J5LiJ 

aJLmua 4 1^1>" Ajl^*y> ^ aJL**'* (^Jil^Jl I JLa ^jJaj b-Aj . ajjL^jJI aS^ ^3-1 ap j** 
oIa jt ^y^jjJjLjJl J jL^j . ^jj^Sll Ol j-^Jl Jl Ajt-^llJl 6 Jl A^ j3-| JLaIjI 

^JLp AmJmJ aJL-^ ^yiaj J>«Ij dJjlj 4 Jl j^“S/l JS' ^y 4 IA 4 J jI jC L^I <3d^ u* 4 j-AbaJl 
Jl oLilVl oU j -4 Jjl (Duhem) <1)15 JiJ j .^j^i tfjj-i (jt*. s? aai «■>! 
• JJll* SjjJii Jb«Jll IJL* 'j* £S*-j.',.. t ( j2-Jj]cl*}\ c)t J xp-^j 4 1 ^La Jjt 

<1)L>- LfJLSLi c _yJl (neoplatonicienne) OJl>« 1I (jj-U^iVl <5 j3-I ^JLJ SJLjUJI (impetus) 
^111 « c ^^ r - JiJl JJLb ^ ^ ...U ^jLlxj JLJI jl U5o : ^LJL! ^^LJl j jiJl ^y <!) j-ly 
55 jl-l jLalil j j-s<ali <1)1 IuSCaj 4 Axib jp I y H jUau <1)1 JLrj A-*ii J-pI^j 

aJ jbJl Aj-JbJlj . ^UoJLa <1)15 <l)[j ^Jp- AijU-Jl OljSai 

<!) jl!l) ^iJLi-Jl ol5 jJl j-> 1 cJ j-«JLiJl <_y ^ylj 4 U^jI 

yj ^J>*^l Jdj^ ^-<J*^j^I Jl aJLp! oJL>-il (5*^0 (^b3l 0 yi\ — j S s* (_^ibbl 


oL^>-J JjiP i jJI yip y t^kll 4 <_$ jill JUP y JL>I ^LuJl ! Joj I (U\) 

• ^ ® 4 V £ 4 ( N ^1A 4 J^LsO jli I Ojjji) ^ A 4 ^j>Lp 

Edward Stewart Kennedy, in: Speculum, vol. 29 (1954), p. 248. : Jail ( \ i Y) 

Goldstein, «On the Theory of Trepidation According to Thabit b. Qurra and : jl aJI ( Mt) 
al-Zarqallu and Its Implications for Homocentric Planetary Theory, », pp. 232 - 247. 

Pierre Maurice Marie Duhem, Etudes sur Leonard de Vinci , 3 vols. (Paris: A. : j-1 Lil ( \ t i ) 
Hermann, 1906 - 1913), vol. 2, p. 191. 




j-I *j < 1 ) LS’ ^^jjiaJl dJUJLS' i^lJliJl 1*^3 . ^IJLaj ^ eJL*Jj d)l£ (_^JJl cl j_^P {jt ^Jbl^jl 

^JLil LJI JUp ( j-« <ul£Jl j) fl JjJLlb® ^jjr 4 4 jjL -»~.11 ol ^5sJJ ajjj!jl)I a£ j^A d)l 

cJ j-s^S/l <5 111 JjJLJI ajLLj a - **!! lA&a c ^JL kJI L^JL ^iJI a j£Sl o j£ JS^ Ai^J 

( — > jAj La cJ tj ^ A^-jj (_y^l o jiCJl £jA *j>- (1)1 jJ> . ^ycJaJl LjilSCa 4 *jjS/I 

a j_SCJl ii j>tSj i^^Jl IJLgJ . LjJj>- N I <3 j_*i ^L?*l la7..«.>j ^Lj t JpS/I a j_SHJl *J_>- 

jj^a ( j| jld^LJ l^$lj>-l ^j-a 4 JA 0 (_^JJ| 4>k*Jo Aj^jIjJI aS^J-I aAfcj t^y^S/l 

. <U 4 > JpSH ij£i\ *\yA j* JS 

Jp j ls* a £ d)l Jp td)Sl <. ^yrjJtaAi ^ySJill ^UaJl JUIaj 

j £ ... » a_ 4 _l _3 . LlL^l ol ;j— ^aA -11 l«Lk ^_3 ^*Ja . t_iaoS / 1 j o d l l a jS (jl 
Jl iliUr I jl^l j ySfl jX5L-l lLUJlS'j Jl aJl^Ut IjlSol (Lucrece) 

( 1)1 ojJlalxj l jjLS^ (_l^sLlil d)l ALLIS’ jj^jJLJjLa (JjjL c<_£ ji>-l 4^>- * (l^^j-^Lj-all 

jjL^o a j £. Jl aAA c 4 jjLa-mJI a j-^Jl ^ jJ- L*-« aL^l li j>*^j V j_£Jl 

bJbf JL^jJ 3 j^jj . 1*51^1 a-S ^ 1 ol j£Sl jiUo V ap^ 4 ^1 ^11 

(ejj^Jiil 4-K^llJl a^^Jl L)| . J-Jj j ^jjl AlPj (1) AlP l ^ ,^dj jL^i^l 

L* I * JjLJl jy$> CjLJl a j£ ^ LflP CU^-La ^ILp Jl LsAjI Jim 

tjjJLlj ail ^3 oi_ft Ajjiajj . ^il oLS' ^>-j ^.>^1 LjlP f-lll a ^ 

^JlII 4 (^ N T • ^Ip Jjill) JjJull oLjJl j^JL Ij JLil l-jLlS^ Sjj^JLa 

. J Ajj^tJlj A*A jJI oljjjjl J J>* 4i*-*-a A— j|j3 LsAjI A^i Jbij 

L)l * ^^LJl ^ Lj^ ^tll ^UaS/l Jp (l)Nl Jl LjS'j ail 

. (_ « 4.0 LJ I J ^ «i » »«« l l ^P 4^^3 Lao J w^ Lij f La ^Ij 

j^- cJ ji^ Jp (wi*l j5^Jl J jrit*Jl °^ A d)t> aJL^VI iia>-^lL 

La y Ja^l *-3 ji») ^^Ja 3 J 1 ’ - ^" (J^ dili Jp ajjAj ^*aio 

c c A^-a.K^ ll JUaj oL la *1 L>t Lalapxwl Jj>«J Laj . (90° Al«^J L^jL 
J»oclq» 1 a5 j . (1)j^JI (wJaS J^>- c ^jjaJl il^ilj (j^l^Ll LLb>«ll 4 JLLLI il^LiS/l 
a jj\$ t dl j_>*Jl C-»l j-JtJ Lo 2 _oaj>»il 4 ■> .a a 1 ^ ll <L>oL»J ^3 4^-Lioa V j_L>- JUjjJl 

Sams 6 , «Tres notas sobre astronomla hispanica en el siglo XIII, » pp. 167 - : j 1 a ‘»l ( \ t&) 

179. 

Martianus Capella, De nuptiis, chap. 8 , p. 853. Oil) 

L. Martinez, «E1 Kitab al-madd wa-l-yazr de Ibn :_! VI L/- ^_iJl j ^ ..ll ( ^ IV) 

2LUZayyat i »m:VcTnct i cd. t TextosyEstudiossobreAstronomiaEspanolaenelsigloXIII ) pp. 1 1 1-173. 

L. Martinez, «Teorias sobre las mareas segun un manuscrito arabe del siglo XII, » : L . 1 J ; i 

Memorias de la Real Academia de Buenos Letras, vol. 13 (1971 - 1975), pp. 135 - 212. 



A3jJl il j J j <1)1 ^ ^AJjAP 1 4 <J^0^ 4 ^^jjlaJl ^ibJ jOjj . c-3j*-£!l 

ji t (5 j>- 1 <f>- ^ j . JLlil l l ^w> O^JbO^l ^yJl gololl LfJj cJLp JJ ^iJl 

^j^Ul ^UaJ pJL» . SwXjJLA-I ^SUJl aJL* Ala **! jj J jlJb*- i~jL«JL>-I Jl JL>-I 
aI y dill! . li L is* j Lllaj jl5 ajS| i l^JL-t ^s*j ^yJl ^ Lsb 

. jl^I J*^- Jp <1)j* ^ a 1I ftj^-L |i Loj 4 ^ (jwo'jJill 4jL*^Dt j ip 1 jd L-L>*j (JlJ JLi 

jla «4 jV (_£J^*l j-jtll! ^-P ^Jl Jp AjI Llj JLaU . 3 ^*>-1 4 la a j JJ j-dJ <1)1 ^yLj 

Lsb ^ <1 Ljlo>I ^1 AJb^ill ^Ul d\s 4^JI ^ oti5 ^j^Jl ^ <> 
^Ip ol^jb L (1)1 LaJal^l JuoSj h ^jUULJI cJ j**JLjL)I lJUb ULil yjk 
jJdo-j Aj^L {j-jV jdLil j^P jdllil Jl ^jju Jj j-jS/I UL* 0} . JjJa^Lllj-lJl 
LllJgjlfl M»jSll ( j-P j^S*Jl ^Lil JLi j ^jjl j-4 leJb jJ-b djJ^jill eJL* ^^JjLlS/l 

4 aJ ^! jlill ^*>0 yS> <L) jLLj <jb- oLilj**J |tJp Jp <1)15 4>>Ij ^j1 <1)1 jJLjj . AjJLJUiII 
^JLf* jjJ . Ji« s* SJLp Jp 'LL* <>-L ^j! jL^llj . ^IJLiJl ol5 jmJI ^1 ^Jb j-jp jl 
L y>- 4 jp j-joj 4 JjL j i *»4 Jp ^Ls>-S/I JJLij dilA5 j 4 < j-JaLjJil L$jJb£ ^yJl *£ ji-L 

jlJUl JJ-sAa 1| 04 £4 AjLtjJi ^jJuu Jb>«j cL> 4 4-0 1 -Ul 3 j a I I ftj j s* J ^A-lp 

j la . jjI jl^il J} Ijl>«l4j 4 * JJLl* 4jjJkj Jjb ^ ^ J ♦ 

<S j>~^ (JLjL>-I ^jp -. jJa «4jl JLs* — ^jljb 4 j1 V| 4 (4jj*M*jlJt 015 jb-U _j JIrIj La^3 
(Formule soustractive) «<*- ^kll 4ju-.<a]l»-j JJj ajS/ dili 4^1 yill ^ (wt 

» ^LuJ^Vl JojAni 


V = P-M 


^ jJl JillL jl OjjJL jJLio- ^1 oJIjlJI 3jiJl ^ Pj J» jisJl iP^ ^ V d^>. 
^4 LbbsJlj . 413 jl jJl aJLa^ LjjJb jJLmIj Jo^j jJ! OjLL* Mj 

ap ^ (1) j5o 4 V = P jj^j JbJLj 4 M = 0 r^lyill LjJl) <1)j^j 4jj-s*iJI Ula 

^lnj 5 t < lJt 4 ^ ■ ■■, > ■ 1 \ l< j«^ . lal t Xt> jtm Jl® ,_lbJL 

*Zy Ji A-j ^1 ^L^S /1 Ja jis4 J j>- Aj^Ioj ^^1 4 45 ^4j 

. (S^jJL^) 4-JhllL* 4P J~*j ^1 j>-\l fiJlA il j>wo d -w *- ^jlill *LaaJI J 4jjL— J l ^1 J^-Vl 


A. Cortabarria Beitia, «Deux sources de S. Albert le Grand: Al-Bitrujf e al- : jJi-JI (\ t A) 
Battam,» Melanges du Vinstitut dominicain d' etudes orientates du Caire, vol. 15 (1982), pp. 31 - 
52, et R. S. Avi - Yonah, «Ptolemy vs. al-Bitruji: A Study of Scientific Decision-Making in the 
Middle Ages,» Archives Internationales d'histoire des sciences , vol. 35 (1985), pp. 124 - 147. 

Nut al-Din Abu Ishak al-Bitruji, De motibus celorum, critical edition of the latin : ( J 2 »\ T la Jl 
translation of Michael Scot; edited by Francis J. Carmody (Berkeley, Calif.: University of 
California Press, 1952). 


ru 



4 <L . InT iiTyJL) (Ijl>- 1 j) LJLp jj*az± LJ yJLs <1)1 ^J-p Jjb 1 Jlj*j 
j y , Sl Zj aJLU j Ja ~* jSli <J j ifl * «.L 1 (_£ y t-dJl (jy ^J-P L^jT (^J^jx}\ 

4j fjj}\ ^ Oj yi\ bjjjt y pJUJl ai* o j-lil -UJj 

(Duns o jiL- j (Thomas d’Aquin) ( ^jjS'f\ L * y jlXil Jp Oyl Jj j 4 JLij yl 

0 jiJl <y U jlJUo! cJLp j JlJL) j . (scolastiques) y LAy> j Scot) 

^JJL- t (Borro) jjyj (Benedetti) JlL»l ^LUjJ yL £ JJ jJLp y-aLJl 
4mmJ) OyiJlj <ij jJtll 4 jL>- y 4JL>-jil ^ tjlUJl 1 J> <1)1 cJjjjdlj . yyLJlp 

<1)Lp yJl J*>LilLli 1> Mj P <1)1 £yJ>j ^>-JL« 4 <L>- jiaJl L fy 

y>J-l ^jiJL ZjZ <J\+ Ol jlXiSfl fiXfJ AjJjjUl oj . -k— * jJU j ^ ~* >m 1 1 

^Jp) *1 Ij >.>/! llj . 1 ^ « ii d > 4 P^wJL> pL l^ A n U 4 4 *~«j3j ^P yll fltll 

• (u%) jjttl gjjJl XP If- f l5 ^Jl Sjy-lll iytdl ((^>0 Jb* 

( jJLp j^aUl-l j jill — jJLp dJtill j jill) : L-oU- 

_ \ rrr) l^*Ji itUy ;£k jp ujuli lvi o^si ^ii ^ ^ 

y oljb ^yJt Jt»Ua^jVl jJblla-4 £yj> ji\ y Jbyj j lIjI-Jlij V^i^Y 

4 $ jJli-1 Ij^p cky»^-~»ll jjp jl I y>*-J> 1 jjiJl jj-*JL-ll *L*JL«Jlj . 

(jjJS J^a>- Jli j . <3 jXJl jl JLJU-tJl LJLjil jl <tlj jP ^y L»1 I j ji^-J t olp 

c->lJb>-V (p \ Y A £ _ \YoY) pU Jl ^J^Jl UjuipI jl\ ^LJl & ^ J\ Jp 
lULUI <1)1 vJlii ^1 Jjij .fU'l'l r U (Murcie) Jbu 

JJL» lLLIjl, Jy { y« ^ 4 <oin» >11 j JUl ^_Lm _)1 JL >- ji oU oliL 

<)L- jj aJLiAIJI yJl o^i y ^ JLpLi ^JJI 4 (Bernardo el Arabigo) <^y-)1 j±j^y t 
y— JaJl L«I . ^ \ YVA ^Lp y j-p j_> ^y o y>r ^yJl (azafea) 4>i : ,d.^JI <J y»- JlijjJl 
u^*j v*Ij 

Shlomo Pines, «La Dynamique d’lbn Ba]ja,» dans: Melanges Alexandre Koyri, : J&\ ( \ H) 
histoire de la pensee; 12 - 13, 2 vols. (Paris: Hermann, 1964), vol. 1: L'A venture de la science, 
pp.442 - 468; Ernest A. Moody, «Galileo and Avempace: The Dynamics of the Leaning Tower 
Experiment^ Journal for the History of Ideas, vol. 12, no. 2 (April 1951), pp. 163 - 193 and 375- 
442, and Edward Grant, «Aristotle, Philoponus, Avempace and Galileo's Pisan Dynamics,» 
Centaurus , vol. 11, no. 2 (1965), pp. 79 - 95. 

Rachel Ari6, L’Espagne musulmane au temps : jJiil t c-XJl j ^ _^LJl y 0 J 1 J j>- ( > 0 * ) 

des Nasrides (1232 - 1492) (Paris: Boccard, 1973), pp. 428 - 438. 



L - * JJ ^ ^ cLUJlI . '\jWl XtS- jlS' yJl iilly- JJ *— aSj 

. UL>4 oULt^l <l)t£*^!l 4j\ y {*£' jJl Jp 4^>wJL 1 LL>I y 

oLS* ^J fi .i..< > j+m ^y OJL>- j 0 ^aLJ (jlili toLsAxJI 

<— >L iSj L II ijy^jSfl 4 ^JaJL ^LjjjiJl oJJL 4 Ljjli -Ja.il L^.t ^»J.«-ij of 4— JUaJl 

'jjtju ±Sy m iolijJ-1 J* ^tl jy pi>^l J*i Ccs^-t if?- j-ij . ( ' s1f) U_- jiV i^Ull 

otf JlaJLi . 4,.,/Jj 4 5 la ; m y JjSM Jp tOy^J— * l*JU a£ j^A *iy~ {y £j-> ^ j>-j ^*-1 jil 
j! \-*S . pJl*Jl Ajj L_a— - j\ ^j*JLI LLU <JjlU J^>* jt <UU jp J[ jiLwj w Jl 
. ^ y jf itliy y* {jvotf a.—.L J[ 1 yl ^JLAI yyLJJ yimj 

y* <*ai J>o! JjLI* , ^jJLuJl (Jlsf- y j-iliil (jJlaj LJL^4 cj^I?- jJl dJL^J jlS' JJaJj 
J_J y Cols' 4 : .>.-;l ; Jl (Sexagenarium) L*£li aJT ^ \ 1 o * ^L*Jl y U yL 

oolJLl ^jLL^aJl* mJLsLp Jl jl$_>- aJ^/1 oJlaj .5 jAliJl y <j^XLLJ1 

v-j) «jl*li4 4-JU-3IJ (v-^sai Aklyii otf>l ,>uu) t^SJS c_JU-» J I^l^ll 
JjL-*« ULj J^> <i)l 1 4 (sinus) JLI Jp \£y^ (*— ^Jp l!1 

JL 4 JUI IJa ^ivaJ ^ 1)1 4 JI 0 ^Jlj . i-JTl ^sai oViU> ^ at yJl oUdl pip 

<JL- jJl oAa j v ^ 1 ^ 1 ^ i*j«*j* 

- (u °ULol J+ jyS\ (JUJI JliSl y Xjyi I oNUM ol>! 

^jl>- jlc>*l j^l »✓> j] LJIp IjjLS* t C (3?^ 4 p-1 w l l <Jt>"j <1)^ j*& 

f5 v >ll Ji jUaJt ^1 jjjliJl yLp dJLJl Ojill ^ - JbJJ >U1 

c ciJ^' ^ .^YIA tl-*- JJ 4 r^ ell 

i5liA j . <p1 ^ ±^> jm y ^ yj i Lj y y *iSG ^Jut J-.pl J-e^-i 

^UJl ^y (Baza) o-L ^ i^LpJUJl* <JU- jicU caL- WU <1U- 

iialj y y IjJL yJ^I eJL>-j UpjI ^ i A*\ ^Ip ^y y Jyllj ^ \ 1 \ Y 

j^Juj c <3\y* t\ j->"1 y** \ ^*1* -i-llj . ^ycil JL>-jJI L j*~ J-liSfl |*-AjL>- 

^ui ^jiji\ ^uji ^ ji ^Jl>.i (^r*Y _ ^ vr) jwi ol jm jl- jp 


Julio Samso, «Dos colaboradores cicntificos musulmanes de Alfonso X,» Llull, : ( \ M ) 

vol. 4 (1981), pp. 171 - 179. 

Ribera, «La Ensefianza entre los musulmanes espanoles^> vol. 1, pp. 229 - 359. : jliJl (\ * X) 

M. C. Barcelo, Minorias telamicas en el pais valenciano : Historia y dialecto .' j U — II O ^f) 

(Valencia: [n. pb.], 1984), especially pp. 102 - 104. 

Lynn Thorndike, «Sexagenammv> Isis t vol. 42 (1951), pp. 130 - 133, and : j — li — ‘I O 0 O 
Emmanuel Poulle, «Th6orie des plan^tes et trigonomfctrie au XV° si^cle d’apres un equatoire 
inedit, le sexagenarium, » Journal des savants (1966), pp. 129 - 161. 



yC*j*\ 0 Cj) fli jJl { _fJ>\jj}\ j aJ| U jJ* \ o\ 

Qj d . t . 1 1 JLa-^> C.*$ t ji 1 — JaJl ^5 <»La (j jJ jJl jLT JOJj . jj 

L^Sj dlLa.ll ^J-Pj oL^Ij jJl < j-ojJLLi djjJLj JLaJ ^Lijjl ^j-il Lai tlj) 


pLu 4_*_Lp L*_£ 


l (^J 


LfcJl 


( f \ru _ \r*<\) 




LTi 

(jllJl JL ^y>-i j-j Ujj AjjjjJl ^jjjj $ dll ^1j>»S!l { j r * . ‘uSLLaJl ti^lj^S/1 

^La>-N 1 jia.yA^ jis£ t A^JLaJlj 4-i^L^!l Ljy^ j ^1 jLS^ d)l^ l^JJI 

^ ^ ^ui (^rvr , ^rrv) JjVi jl^ <J ^ oL-u^yi ^ 

j-JLp dJLiJl (J jJaJl L-iL-wi»l ^^3 ^aJL*J1 j j l a jJ 1 0^3 ^ j->"I A-*->-Ij jj-^J 

^JL> Lo ^jjj • > LjjJL* . Ajj ^jJ I ilaLl^p (J^LjuL^ajI cjJLj L« 44 J oJlS^ 4 4*>«***ll 
(Reflux de la «4_-_^jjil S_pjjJI 3 lJLJji» jJL— JJLj L-_**jLp LaL^— ^ ^yjJI l ^-aUlJI 


Ul— [ ^yi SJL*-a 4-_*JLp LitJij (j! ^y3 ild.tJ o jJ&UaJl o-Laj 


(U'D 


scolastique) 

(J,J oJL^of JJ ^UJl ^y> kl-jl 4*A-Ltf> ApIjJ ^yla-^^Ji c)jj-2J 1 AjI-Xj -Lw« 

4 ji*_> L<>_-j LJU»-dJl L^j4j^3 \ ^yi a^4 La '»ejLli L$J d) ^yiJl *£ j^-\ aJLa . a-4-L-mII LijLmx^ 
^jj JL^>wftij AjjJI ^w»laU~.> <Jl>*il I -La {^J * dJUl l) 4jI Jj Jlba O-iLiajl LjiJ J'^i 

VjU* ^1 £jUi ^JJI tv^lil U-JiJ ^3^1 t ( f iru r U J^ill) ^ULI 

jL?tj L t ^y-ftJLuJl 4->-^Jl 1 J-Aj . iiLiiJLj 4j»JJL( 

yti (UA) 4r J> 1 oLLlJLJlJ c«5JbJLJL|i ^li Sjj^D ^ ^JJl t 4.L.t| 

I g ^ ..^ j> (_^ JlJl ^yijiS/l j jJ aLjlj! Sjj-pLJI a -La ojCl Jij .(^TA*! _ ^Y^A) 

JLa3 4 4-jIj jJl o-La jJj S -L^l ^Jl ^ ^J1 ^yJ 5j^a Y 1 ^ jj-XJ N l^ll J1 1 

JLA jlS' ^ylJl (-LLL ^ aS j>~ <la— * j! j*wJ LpL-^j Lj ISL a Li $Lilj I ^<cJj 

^1^-1 ^1 ^Lc- i (j>I Sli_j JLlPj . jJLp ^il^l ~ LaLj 

* ^y$ 1 . St . m 1 <.1. v> - (^| 

(^W^l* ^L«Jl ^yi S j^LiJl JL»-5^ ^l^i-L ^JJLajj a-j«M -L^l c Lu L ilL>- iILlaj 


a-aJLhJ 1 oLlanlIj i ^l«JI oli j^LaII t jj ^ j-JUail u-JaiLI 

Roser Puig: «Dos notas sobre dencia hispano - &rabe a finales del siglo : j j-Uoll Ul^J 

XIII en la Ihata de Ibn al-Jatib,»> Al-Qantara, vol. 4 (1983), pp. 433 - 440, and «Ciencia y tecnica 
en la Ih&ta de Ibn al-Jatlb: Siglos XIII y XIV ,» Dynamis, vol. 4 (1984), pp. 65 - 79. 

Garda Ballester, Historia social de la medicina en la Espana de los siglos XIII al : ^1 ( \ o l) 

XVI, pp. 21 ff. 

Georges S. Colin, : I *^*L$JI J-SClJL* L*-J>\j . iasU ^1 o| ( \ oV) 

«L'Origine des norias de Fes,» Hesperis , vol. 16 (1933), pp. 156 - 157, et Puig, «Dos notas sobre 
denda hispano - arabe a finales del siglo XIII en la Ihata de Ibn al-Jatib,» pp. 433 - 440. 

'&j* JA til V-- (^°A) 



al>jJL 1 fii> o-Lp Lxp ((Alicante) _ chilli ) cJ^LL/ y .ijJjil 
y IjJLS'j yJl 11* ij— <jL. yiJI y ->-Lp yj* <4^ 

^ ■■■■ Li i (djj^ jl j!) ot/ jiJUiL c-ijj^li Ji>«i 4 j* yj yj 4®o^*-»Vi 

y J*ssJI ^1 jL^Vi /tJl jLw i^lorjVl* lx* Jp /*Sh Jill j[ 

. *• < J > jJ y2_£ J-jbjl iJL* L^U d\j y^>- 4 * dll J ^ I.JLiS/l ^ .** L- (J J^p\ 

<— m* y ^ (jji jJl ^ILpJI < yJl L»JL1 p j_*£LaJ| jj-J j-flJl <1)J c u,.laiM yl AjI jj i>-^— >>o 
y t Lf— ii ft /Ull jJaJ JLpI JLa] j . y^UJl LfJ jJLaj /L! <L*jJl»l aJ yj 4 (Murcie) 

* aJoIj^P’ ^y 4 .m J ]Jj « tI Ajidlll JjL* 4 ^ j3^)J L^LjI 4 ^ JU ^AII 4^JI JL»^ Jc*i 

oIp a***j )»b 4 m >^j»* p ^ Y o £ ^La)I , { & ^wjutJl J**^J 4 a^^^ 

JjSM JU^ «iiill j yjL>- /JL Jlo-Ml :> jfJ< yj yj * aJL/) y (Studium generale) 
Jl ^ \ Y* t ^ ^l*Jl ^ lo jjSJ 4 LJjl>-1 aJLJL* J^JtJ j yS/l «Ju& JS^ - aI^IJ y> ciJULfl 
j-Aj 4(1)1 j-Jj *(w»>-lJ-l* J— J (J - * aUUjpP ^y (A~*JLrJU jl ^Ajj^djJl A-jL^jJI A^nj«Xll^ 

oL~*/l Jjt 4-ftjj^ill A^j^ll (j j£j (1)1 J i jL*J J*/ y* Aj^*JLp 
4 ^laJL ^JoImJj . 1$-* o*j* aJJI ol jJju LiV 4 ^/jlS/I y ^ jJLnJI L* j5lil 

t y c. ^A-wyjJL^i (Jjl L)Sl idJLJS 4ftljiNl IJu ^y jj^-jj 

jjU aJI^J Jp ►LLVl (jlX^yij < j£l 4^\ YV ^ y (j^jj yJl y cJl^ 

. JU1I IJla y vV> 1 


. il>L> y y C. .*y yj! a.^JLwJI ^1 jil a-Pjj Jy Jly< ^jiau ftl J>-Vl yj 

A^iJ y jL>-1 aJoU-^I c-jL^ oLUw 4 LJ oAi; JlyJl !!> <y yl y- Jjt 

yl Jl> yll^Ul I JL* yi . (R. Pllig) ^jj . j l$l* a^- 15' yJl oLkxll oA> 4 
a y ytp ^1 ^ll j jJLp dJUl yyJl y (JLJL I^UiaI tiy a-^w i V 
l > 1 ^jkXJl ^jlp <1)1 (j>j-> 4 fttX* ft jj-^*a1 I £v Jl j ^mJI (J^i^ yj « j > a > 

I JLa oj . jjjj-j-^JlLII ^jlp jJ y*j 4(j>--^LijJI *jlp a- 1 -> tJjS/l a>*jJl)L yl-j 4 _JaJLj 
AyljjJl ^j-Ul Jl 3 ? (.yj • 4 T Jall y La y!j , ^olj]l ^ l-Ua>- y I jIj *Lo>-^ill 

.( r \r£<\ . \ YAY) OjJ ylj (^YAi _ \HV) jOUl yl /JL oUl (JU j 

. jJlxJl (1) yJl jjlaij ciJLdil L ^JUl ^JjuS/I yLUJI ^Jp y ojjJLl JjSfl JULb 

a/ y yJaJl oUl pjp y J^sSl liljll y 4 ,>\lj Ajj^Vi obyL ^.U-l A;l^i 


H. P. J. Renaud, «Un chirurgien musulman du royaume de Grenade: : j la J! C ^ 0 \) 

Muhammad Ai - Safra,» H experts, vol. 20, fascicules I - II (1935), pp. 1 - 20. 

L. Seco de Lucena Paredes, «E1 ha$ib Ridwan, la znadraza de Granada y las : /Jl ( W * ) 
murallas del Albayzin,» Al-Andalus , vol. 21 (1956), pp. 285 - 296. 



->L1pS/I {jA uiw? A3 i M a *Si\_ y£A . ^ ^ ji\ Qj jJi}\ ij±j£-\ 

(ju *> j Ai* ^jA L^J y>~ 4jL« jJL*_4 ^qT .wIj L^jLk-^Sf (_^JL>oS/l v— ** j A^J aJl 
ollL>-!>L« A-3 J->T_j L^ ■ <3 la ; ■ 1 1 ^LjJl ij\j <j-*Ujj jJLj*yjA JlL* LjL^ 

CaA> ^1 CjLo jJjlLL c.^^>3 La aJL-U^ J~JU L^jiLi ( t_*jl5Cll Lf- ^lj ^ ■* O^LiljJ 

JstLu^jVl 4 jl-b 1 JtP jj-laj A*J ^ 4 <l) 3 j 4 £-Aj jUa^Jl * * > LlSsJ \ IJlA 

((J ^1) ULi jS'a A-jUll Aw3>«-U-ll (, M d ./? 1 (jl V lu£J J . A*«jLj (JUi jJl ^j3 

^jjl jjJU 41*j\jla apIjjJI ^Jp jL U ^Jl jja LiSf <ULi3 4 \ f ...4 > 4 a */l IL 

dJUU c jJ ol« j JL«-JL) l L* .-^/ j L-^ jj (1)1 liUaJ ! JjLJI j jJLlI ^3 ^1 jjdl 

A-pljjJl Oj^^jS/t *■ La-Up (1>^J A> fL» La lUAj ‘LjJJsLa c5 .^3...>«JjLi1 Ju»jJ 1 ^*-pl 

* UhfcUP ^ J*S oJjLi (l)j3 CjLa*>1 ^ptjj ^>-yA i£j~* U~«~ J 

V c jJb ^1 jt— 'l j* JjSfl - L^ jSLi) ju-«l <£j** bjjJ c u jL-pL^J 1 ^ij 

jl jJIp jllJl o y6\ ^3 jjiLp Aj\ j J l-j L*j| t AjLC jt Aj^M j ^l^jIj ^Jp AiJlj (JjU Li J*>- yj 

j*J> JjLJII J->*-> #^L*Jl aJL*/j® ^Jjj-a j_a j .^JLp viJLiJl 

( f \£AT - \ £\ Y Jl^) JLJ1 L*l .((^>1) «^llJ|i) 

^j-a L-^2 La l)| . jJL> ^jjl (JL^pI I aJL^p! ^3 j-Aj J 4 AP jJJLa ^3 V— U5^ (_£UJl 

I*— Lp®) *— »L—fc^-l ^».Ljp ^a ^ j-* |ILjJI lujb JUpI 

0| ^^^3^ A-LaL^Jl AP y+s*i\ l)1 ^M ty ( jjl})\ 

^ i lLUJlS' j jJJ (1)1 j**JJ (1)1 ... ft 17 ^3 CjLa\j±> ^L-aJLj 4 J <L^>t <fc .«i A J* ^jA frl^S/ 

(f\rr\ pip J^iii) ^lji ^1 jupL *jb ^Ju l. ijl^j .j^j\ 

JLi jLS' Lo-S” <1^*3 jjJ\ ^jw-^LjjJl ^Up 1 i ft w ~ ml JL3 (jLS" Aj j-->“ 1j J aJI * m~ »d\j 

UjJ ^1 yljPl ^-»j J'^»-) V_K^ <lr! VJ -*-** “-r'j-*^- 1 ^ ^ »»'“ l 

. <n °( f \i *v o) 

A^ofice^ ef extraits des manuscrits de la : ^ (L. Lcclerc) ii jI^JJ U— * ^ ^ O 

bibliotheque nationale (Paris: [s. n.] ( 1877 - 1883), vol. 23 et 25 - 26. 

Ibn Luyun, Tratado de Agricultura , edition : l^- ^li JJL-.V1 a»t>J1j Jj>u) I ^kil ( MY ) 
et traduction espagnole de J. Eguaras (Grenade: [s. n.J, 1975). 

Abenbeder, Compendio de Algebra de Abenbeder, texto irabe, traducdon y : j la ;! ( ) It) 

estudio por Jfos6 A. Sanchez Perez (Madrid: [n. pb.], 1916). 

H. P. J. Renaud, «Notes critiques d’histoire des sciences chez les musulmans. : jJiJ! (Mi) 

IV. Sur un passage d’Ibn Khaldun relatif a Phistoire des mathematiques,» Hesperis, vol. 31, 
fascicule unique (1944), pp. 35 - 47. 

«QalasadI,» in: Dictionary of Scientific Biography , vol. 11, pp. 229 - : I t (j^UaUJl J_p-j 

230, and M. Souissi, «Un math6maticien tuniso - andalou: Al: Qalasadl,» paper presented at: 
Adas del II Coloquio Hispano - Tunecino de Estudios Hisioricos (Madrid: [n. pb.J, 1973), pp.147- 
169. 





i 4p l jjS/ 1 ^Lo^a! a j* oi ^ ^ tiiJjjit pjp ci ^^ 1 1 

. Jslia^Vl j-s^aP y* iU- ^il oi-fc ^y L5 X>- 1 1 j+~ * ^yj <j jjJl) ^JL^aJl O^ <Jlj t 4-SCJUJl 

jPj <—**)/ j i? * 1 ^jp i_u5T Ji (^ \ Y 0 ^ ^y^J) l£ ^* ij^ <y1 til A>*j LjL Ij^vA j 

fLp Jj-^D ^J-Uil yjjJI cij-i ^j-^jLiJl oL»V j - la *^Sfl OlUs _> r Li jLg-?- 

JiU ^il y* yo {JjS/l aJL^jJI yil5^ <1 )LT A^jLj j^JjS/ 1 ylj Y ^ Y 1 

. ^ ^Ajj-^aJl iWD^p j^ajd\ tiJJS Golp ^>» j_^Jl>-I iJyM ^JlP cJjLj 

fL> t ( _y>L*-')/l (^yU ji) ^yL <y X?4 y ^pjll ^5” C <_£ y~J <p- y*j 

jjJi 1> jjai- £^ U * a ^ t_5*^ tiiij (_^l C ^JloLdJi O- jJUl J Jj>- aJLj-U aJL^j t \ YV 1 

baji (J-^^ <yJij -L^j 1 $ 1 <y5lj 

<j j-^o 0^ . (_jlil SJp J^LLujI Lg .< ol> jJJl ^yJl 4^*-ja-^iJl^ AJLaj 

jj ^ ~ s ^ I (^jJl ^ Y* \ *\ ^Ip ^j-spL> y* J . <o^ 4 .*>.gj ys ^^LL J l Ijla 

. 4-... 4.1 £->»L£-l ^y Li y* UajI y— j>- ^1 (jlSj 1 4-UL jP £>»L>* U^T* 

(Jjljll 4-vtf>li»-j i^5LliJi olj^S/1 4pL-p ^y L*y jL^j Iju^JLa 4Jjij <w-»S/l y+*]ci&-\ ^1 
Lyji' y* ii/i\ ^,J1 :0>^ ^ ol ’° W) (< : ^-/J1 oLpLJI) 

jLiJl t- — *—Jlj . ^aj^Ll ^y (j^ii^il (_Jp (Jj^t o^L^-JLJI 

1 JlAj . j-^?L> ^i 4*^ y i jyjii * — JajLl ^yl 4 -jJL-j (^JlII u->L>tP^li 

o w i. > ya ^yjJi 1 J_a <pL-s^ 4JLS jP ^i-ll ^yja-LJ IjJaj a^JLaJLII j^Ju ^pL^pVI 


Roser Puig, «Ibn Arqam al - Numayri (m. 1259) y la introduction cn al- : j li — Jl ( ) V>) 

Andalus del astrolabio lineal, » in: Vernet, ed., Nuevos Estudios sobre Astronomia Espariola en 
el siglo de Alfonso X, pp. 101 - 103. 

Georges S. Colin, «Un nouveau traite grenadin d , hippologie l » Islamica, vol. 6 : j£>\ (Ml) 
(1934), pp. 332-337. 

Arie, L’Espagne musulmane au temps des Nasrides ( 1232 - : J^\ t X\Jj>- js\ j^La> J^l y* j 
1492), et l Ali Ibn ‘Abd al-Rahman Ibn Hudhayl al-AndalusI, Gala de caballeros, balson de 
paladines, edition preparada por Maria Jesus Viguera, Biblioteca de la literatura y el 
pensamiento hispanicos; 24 (Madrid: Editora Nacional, f^??]). 

Renaud, «Notes critiques d’histoire des sciences chez les musulmans. I. Les Ibn : (MV) 
Baso,» pp. 1 - 12; Julio Samso, «A Propos de quelques manuscrits astronomiques des 
bibliotheques de Tunis: Contribution a une histoire de l’astrolabe dans l’Espagne musulmane,» 
paper presented at: Act as del 11 Coloquio Hispano - Tunecino de Estudios Historicos , pp. 171 - 
190, and E. Calvo, «La Lamina universal de ‘Ali b. Jalaf (s. XI) en la version alfonsi y su 
evolucibn en instrumentos posteriores», «Ochava Espera» y «Astrofisica J » in: Textos y Estudios 
sobre las Fuentes Arabes de la Astronomia de Alfonso X (Barcelona: [n. pb.], 1990), pp. 221 - 238. 



Ji ^ ^lj jJLp cJUJI Jl 6 ^. oi J^>Jil J^J . mA) ;JU-l LJU^Lw 
oLpLJI apLl^ ^ (jjjl 1 a ^ a I^J-^ aJ?L> j£> lJL^_*i 

(J^AJaJl |%JLp ^ 3 431** Ji (J C5*^ l^JLSl 4*^? JJl o_L& . 4 — A All 

Jp o^kiiilj 44 k ^1 aJL-JI S-di^l ^ ^lj (f\r\o o) f l 3 Jl 

<_y^ <J-r* (j-* u^* ^ < _JI l ® j£S\ (j Js> 1*1 4 ^ .,. ^ Al l oULJl a** 1 j^ 

^>lj (^Ujjl 4*3 LuIj " a*51U <JJjl>- 4*«.aj ^13 Jl ^1 c-iil JLa3j * ^^*JjjS/l 

A4-^_*w^> l>L>o! j?"' ~ (J-5V*i-il *<I)VI ^jju* ji Jjljui-I oJL> jl^ . ^ 4 Jl 

. (j^js d i)l ^t-lxil j^jS /1 4>-JI 4^* 4 < _ 5 ^- a ^l 13-fc <Jj>" 

0 jJjJl ^3 4jjji JjuSlI p-L*.ll ^JLj jlJLU , I iiL>- JSLJL) ^U Jl ^1 

^j>- . i a . [ /^ i ^3 4**^J 4 ^**fcp ^LJl 0 ^4-11 J* I— ^«Mp ali -1 

IJLa ^ >1 ./> I *11 ^ » .liJ j . JjjJaJl jL^lI^-NIj ^U*JI JaUa^JMl 

J-*3 44 j3l (31 (j-A-P iAJUlJI (J jJLH «A-La |» J-w J I (JL>- j j. aLpj La-S^) ^oljJl 

^yLiJl .ULijJl l tijl jl*- c — j ^ f A1 41 ** Ajlij Aajj c 44*^ ^ j^l 


King, «Three Sundials from Islamic Andalusia,» pp. 358 - 392. : JoJl ( \ 1A) 

J. Carandell: «An Analemma for the Determination of the Azimuth of the : j la 'A ( \ 1 ^) 

Qibla in the Risala fl r ilm al-zildl of Ibn al-Raqqam,» Zeitschrift fur Geschichte der Arabised, - 
Islamischen Wissenschafien ( Bd. 1 (1984), pp. 61 - 72; «Trazado de las curvas de oracion en los 
cuadrantes horizontales en la Risala fl ‘tlm al-zildl de Ibn al-Raqqam,» Dynamis t vol. 4 (1984), 
pp. 23 - 32, and Risala ft ‘ilm al-zildl de Muhammad Ibn al-Raqqdm al-Andalusi (Barcelona: 
[n. pb.], 1988). 

Vernet, «La Supervivencia de la astronomia de Ibn al-Banna,» pp. 447 - 451. : JaA ( W * ) 






- ' 


. jl ^LJ^S fl e> U J> , <1)L**>- ^ji tl ) 4 ^Jl>Jl>* ^jjI 

JL$.«ll o I p jJa-*) « \ ^ 4 aJ j^tJl jli^AJ c5 — j j^Ji JL^aII - e jJ*>liJ1 

0 ♦ $ olj ^ yj { J^9 J^OJ 4 o J>lill» A*5jjJl jlftU jJJl 

^ ^iaII . -L^ ^ j^-p i ^L>»>“ ^j1 

c^^jVl A*jj*Jl <iJJl ' <1 )L^p * l5jjJJI *— 3^^ ■ 

* \<UY 

4[.<1) . :>] : Oj^j .<_*£* J* *f (3r^ J*1 t>* <j—^ < q >\ 

. \M 

* cijj^ (^'^1 p-i^J *^dJ^ .L_JlS'^ll JL^t Jjjjl 4 Jj>-L» ^1 

. \ *W ^ 4 A-5 jJLil oL-ljjJl 2 ^JLi i ^JL>o 

* ir~*~ lSjj^ j^a^I 3^^ ■ i*-^ J ^ jiii . 

4 \ ^ 4 j^Jl JLlP 4j;^>cJl ^ jJLiJl) . \ ^ V \ 4 A-JjjJl AxUl £-*^r ^ < JjLO 

(T J 

.jl^«JI ^ jlAjI . (_£■!».. .11 Ju3^ ^ JLs-U ^ Jl? 4 ^jjjJl <— 4 JL>-La ^»1 

: Sj^Uil . ^ j» -Ujt <^y \ jj*j? j~>j 3^- 

. \<m i< r &\ 

Jtr'J 6 jr* *V^ ■ cT' J a -^ 3 * ■ ^>-3-' ^ -U-^ jjf t jv^Jl (_y\ 

. ^ *W \ 4 jb a».J^» ; l j>liJl . jj^JLa y jl^j ^ ^L^JJl 



* ^ ^AY c [ - 0 . o jj*> ■ -ly * | 1 U 1 I . jyjJjL 4 

<b^>~jil 4 ajJJi 31 jJl ^jfi' ^t?wJ . J^iltll . JL?*t JLo*£ (jl^-^Jl jjl 

i\A jJl^- . aJL*J 1 <* cJjLuja SjlJj liltf'l C-O^ 4 S c^JlSCil 

■ ^ ^ \ c aJUJjJI jLull 5 j\i ^ Jb£ 4jtJx* ! t jS , jJl 

.\ < {0K d.o .j] : jS'jlJI *U jJL^ . JU*U U ^ ybS* . 

* {ji-) i ^ lI^L^LjJI ^uji) . 4 jl*1j 

^ i— > j*}\ JCp ^ jJljJI <L-JLrf) . \ ^ A ^ 4 SJl>- jJi jS^ ! dj ^ j *. i 

<\ 

SjijJL-lj ol— ly : c-o^Jl . <— >y«-Sl JUp JJjJI . 

. \ W 4 LjyJl 

* \ ^A £ 4 [ . 6 ■ ^] t Oj j£S\ . ^lsM IjJLlHijl J 5 . 

lL» j>iJ|j ol— IjjJl J jA 1 <; S^i jjJl jb 1 Oj j^j . c^» yJI JllP 4>-^il y * 

. \<uy 4^1 

: ^SjJI ^Ul jJl~- . uyojS/ij -LiUiJI j£ll jj-p calls' . j^p ^ jJl jlp 4 y j-^Ji 
cSJjjJ^i J^b^l jb ! dJjj*j 1 ^ ajlS? Jlp! . \ l <LJ LoA« J 1 ^jIaLI syb <**>* 

, \U\ 

— 41— jjjsll) yjJi Jby 4^yJl viLUll j*J I p ££jll . y jJl Jby 4 C5^ .yJI 

4 JLJL-) . \ ^ ^ * 4 4-JjjJl SJL>- jji ot— lj.i ^ jA I d->j . 4!UgJl I (^ Y *\*\ 

(Y ^ t-jjjJI jup ^ jLJl 

* \ ^ AY 4 jXaJI jb 1 s . ^JjLiSlI ^3 ^JLaJI - Jl-*J-I jlp ju^- 4 

. Golius ^jjJl j-— . ^ 4jjL^..Ji (J1>>1 ^ <— . ^LpyJl 

4 .(3 .j :fby—l] 

oL^jiIL ^jjjjil j*a“^ 1 * <— {j* (J^ 1 l ^oaj&\ 

■" ^ u* ‘ jLs^Ij f’LftJbJf jLj^| i^jluS" ^a luU^St.UI 

. W'T 

4 U . ^yfcJajJI 4pl‘../all y . y*— 1 ^ 1— <jiio 4 — t — jjl 4 ^JLL^Ul 

. \ ^ AV 4 ^Ltil jb ; L y> jS . jj?*\ jl-JI 

(l)b**^-| ^ul i.uSll ^y^!lP < jflll . JLa-^ JL^-I ^^L*aJI jj! 4 

. ^ A . \ ^1A 4 jb ; li> j j*> . 



^ ^ * M l aJL* j . oU-JL- jl?*! <y* <1)1 *A* m i (_$ j^ll 
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. ^UjJLaJI a-^T>UI oLs^ ^ i)l L^iL?* f-lJL^l (_$ y* ^yJl 
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.^LilS” ^Ayy S*J* J-^4 L |A*Jl £-L)\j C/** 

li-A J-p J-J ^ l * H a..* Jj^-J ^ Jjl y £-51 y>\ ol 

t^U-o'y I ^ jJl LSoT jJl IJla AaJ . ( j£jL)l 
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( j^[»jaZ*-')l\ (_5 ji oL*L^-| Jjj . jj-iJl o l . ‘ ...~^ 
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ir* Uj^i ^3 -A . JjIjAIj U-J AAj 
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c-jLlS^ f L-t a-- iJ ^jliJl jl . 4 -wAJI oL-^-jilj 

• jr* jAJl 

; f-l Jjj-I Aj^j <Jp A-JjxJI ^ jJUJl ^cjjIj AP^rf j 
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